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HE Committee appointed by the Royal Society to direct the pub- 
7. leation of the Phrlojapbital TranſadTions, take this oppyrtunity! to 
edwin the Public, that it fully appears a welt from the cotmcit-hooks 
and joutnals of the Society, as from repeated deoiaraiivns; which have 
Deen made. 1 in ſeveral former Tranſactiaue, that rhe: printing of them was 
always; from time da time: the ſingle act of the reſpectire Secreraries; till 
the Fotty ſeventh Volutne : the Society, as a body, never mtereſting tliem- 
Alves any further in their pobticatibn, thanbycoccafionaſly rcoommending 
the reviv ab of cet th ſpe of clavit Searcratios; when, from the: partieat 
circumſtances of their, affairs, the Tranſactions had happened for any 

length of time to be intermitted. And this ſeems principally to have 


re then continued for the improvement of knowledge, and benefit of 


; OE! which they have ever ſincegſteadily purſued. 

But the Society being of we years greatly inlarged, and their com- 
munications more numerous tit Was thought aduſable, that a Committee 
of their members ſhould be Wppointed to reconſider the papers read be- 
fore them, and ſelect out of fuch, as they 1 ſhould judge moſt pro- 
per for publication in the Fb Tranſom ; which was accordingly 

done upon the 26th of March 17 52. And the grounds of their choice 
are, and will continue to be, the importance and ſingularity of the ſub- 
jects, or the adyantageous manner of treating them; without pretending 
to anſwer for the certainty of the facts, or propriety of the reaſonings, 
contained in the ſeveral papers ſo publiſhed, which muſt ſtill reſt on the 
credit or judgment of their reſpectivxe authors. 
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* Te done with a view to fatisfy the Public, that their uſual meetings 
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mankind, the great ends of their firſt inſtitution by the Royal Charters, 


" quentl 


if 1 


Its likewite ——_—— occaſion. to remark, that it is an eſta- 


* - „ -- 


bliſhed rule of the Society, to which they will always adhere, never to 
give their opinion, as a body, upon any ſubject, either of Nature or Art, 


that < 


before, them. And therefore the thanks, which are fre- 
propoſed 4 from the Ehair, to be given to the authors of ſuch pa- 
pers, as are read at their accuſtomed meetings, or to the perſons through 
whoſe hands they receive them, are to be conſidered in no other light 
than as a matter of civility, in return for the reſpect ſhewn to the Society 


by thoſe communications. The like alſo is to be ſaid with regard to 


the ſeveral projets, intentions and curioſities of various kinds, which 
are òſten exhibited to the Society; the authors whereof, or thoſe who 


exhibit them, frequently take the liberty to report, and even to certify 


in the public-news-papers, that they have met with the higheſt applauſe 


and approbation. And therefore it is hoped, that no regard will here- 


after be paid to ſuch reports, and publie notices ; which in ſome inſtances 


hare been too lightly credited, to che diſlopour of the Society, - 
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I. Calculations to determine at what Point in the Sige of a 
Hill its Attraction will b# the greateſi, &c. 
By Chartes Hutton, LL. D. and F. R. S. 
In a Letter to Nevil Maſkelyne, D. D. F. R. S. 
and Aſironomer Royal. 


Read Nov. 11, 1779. 


| , Royal Military Acad. 
DEAR SIR, "ns. —＋ Bong 


S the experiment of determining the univerſal at- 
A traction of matter, which you lately conducted 
with ſo much accuracy and ſucceſs, is of ſo great im- 
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portance and curioſity, that it may probably be here- 
after repeated by the learned! in other countries, and i in 


in ſo nice an ment; ; I have compoſed the incloſ ed 
paper to determine the beſt part of a hill for making 
the obſervations, ſo as to obtain the greateſt quantity of 
nnen. | | - 

I have no doubt, Sir, that the determination of this 
point will appear of ſome conſequence in the opinion of 
one who has the improvement of uſeful knowledge ſo 
much at heart; and if the manner in which it is here 
made, meet your approbation, I ſhall deſire the favour 
of your preſenting it to the Royat Society. 


* 
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I have the honour to be, 8c. 
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Puuce we greatet Httrabon. Bet 3. 
2 The great ſucceſs of the experiment, lately made 
by the Royal Society, on the hill Schehallien, to deter- 
mine the univerſal attraction of matter, and the im- 
portant conſequences that have reſulted from it, may 
probably give occaſion to other experiments of the ſame 
kind to be made elſewhere: and as all poſſible means 
of accuracy and facility are to be defired in ſo delicate 
it has occurred to me 
that it might not be unuſeful to add, by way of ſup- 


and laborious an undertaking ; 


plement to my paper of calculations relative to the a- 
bove-mentioned experiment, an inveſtigation of the 
height above the bottom of a hill, at which its horizon- 
tal attraction ſhall be the greateſt; ſince that is the height 
at which commonly the obſervations ought to be made; 

and ſince this beſt point of obſervation has never been 
any where determined that I know of, but has been va- 
riouſly ſpoken of or gueſſed at, it being ſometimes ac- 
counted at 3, and ſometimes at : of the height of the 
hill; whereas from theſe inveſtigations it is found to 
be generally at about only ; - of the altitude from the 
bottom. Mg 6A - wk EP >. vo. 
2. Let ABCEDA be part of a cuneus of matter, its 
ſides or faces being the two. fimilar right-angled trian- 
gles ABC, ADE meeting in the point a, and forming the 
indefinitely ſmall angle BAD. Then of any ſection 
B 2 bced, 
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beed, perpendicular to the planes ABD 
a e and ADE, the attraction on a body at 
A in the direction AB, is equal to the 
conſtant quantity 85; where s = fin. 
<BAC and s = fin. <BAD, to the ra- 


dius 1. 
For, firſt, fince the magnitude of the flowing ſec- 
tion 18 every where as 4%, and the attraction of the 


particles of matter N as the ſame, or as —=3 


therefore their product or == IF 
is as the force of attraction of bced. 
Then to find what that quantity is. Put AB = 4, and 


Ic &; then. BD or CE (the diſtance between the two 
planes at the diſtance AB) is = as. Now the force of a 


particle in the line ck is as 


or I (a conſtant quantity) 


15 in the direction Ac, and 


therefore it is as = in the direction AB; conſequently 


the force of the whole lineola ck in the direction AB 


and therefore the fluxion of the force of the 


AB. CE - a. 4. Xx a 4 
ſection BCED or F 1s „BSE = < _ a8 
7 AC 2 T |: 2 + x |E , 
Y Sx BC f 
| — — = 8 Or th 
and the fluent gives f = 5X 36 = 5 e 


attraction itſelf. 


3. To 
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3. To find now the attraction of the whole right- 
angled cuneus on a body at a in the direction 43.— 
Since the force of each ſection is 85 by the laſt article, 
therefore the force of all the ſections, the number of 


BC 
them being AB or a, IS ASS . AB. IE the force of the 


whole cuneus ABCEDA. . oF.” 
4. To find the attraction of the rect- 


angular part ABCD on A in the direction 


” RE B 


AB; ABCD being one fide of the cune- 
e us, and AD its edge.—Put Ap BC g, 


D 
and AB K. Then, the force of any ſection as Bc being 


always as 8s by Art. 2, the fluxion of the force or f | 


BC 4 bsx 
will be = 85x = 5X * = 5X „ —; and the 
AC Fes = . 


fluent is f = bs x hyp. log. of — — 3 . BC * hyp. log. 


2 = the attraction of ABCD. 

5. To find the attraction of the 
right-angled part BcD of a cuneus 
whoſe edge paſſes through a the 
P B place of the body attracted. Put 
AB = a, BC=6, Bog c, DA=d = a c, bee, 40 . 
and DPS X. Then, the force of any ſection p being 
ſtill as 85, the fluxion of the force of the part pd. is 


= S = 5% X = — 3 and the correct fluent 
AQ V. DT + 2c dx +e ex 


BC 


when: 
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when E is Fe « byp. log. 


0 


—— 


= the force of a body at A in the direction as. 
6. To find the attraction of the 
right-angled part Bcp on the point 


A,— Uſing here again the ſame 
notation as in the laſt article, we have 


bsx x 


FSH = 53 x © = . The correct fluent 
Fx ' than 7 * 2c e 


of which, when x = c, is 


a= a 1242 2 5 x hyp. log. — 


ee 


7. To apply now theſe premiſes to the finding of the 
place where the attraction of a hill is greateſt, it will 

be neceſſary to ſuppoſe the hill to have ſome certain fi- 
gure. That poſition 1s moſt convenient for obſerving 
the attraction, in which the hill is moſt extended in the 
eaſt and welt direction. Suppoſing then ſuch a poſition 
of a hill, and that it is alſo of a uniform height and 
meridional ſection throughout; the point of obſerva- 
tion muſt evidently be equally diſtant from the two ends. 
But inſtead of being only conſiderably extended, 1 ſhall 
ſuppoſe the hill to be indefinitely extended to the eaſt 
and to the weſt of the point of obſervation, in order 


hearty that the inveſtigation may be/mathematically true, and 
er at the ſame time ſufficiently exact for the before- 
ſaid limited extent alſo. It will alſo come neareſt to the 


I practical 
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practical experiment, to ſuppoſe the hill to be a long 
triangular priſm, ſo that all its meridional ſections may 
be ſimilar triangles. Let therefore the triangle apc re- 
preſent its ſection by a verti- 
cal plane paſſing through the 
meridian, or one fide of an 


indefinitely thin cuneuswhoſe 
edge is in PG; or rather 
PBCGP the {ide of one cuneus, 


and PAG the ſide of another, their common edge 
being the line eG perpendicular to the baſe xc; ? being 
the required point in the fide AB where the. attrac- 
tion of the ſedien— reer indefinitely thin cuneus, , 
ſhall be greateſt in a direction parallel to the horizon 
Ac. And then from. the foregoing ſuppoſitions, it is 
evident that in whatever point of AB the attraction of 
ABC is greateſt, there alſo will the. attraction of the 
whole hill be. the greateſt. -e- Ae. 

8. Now draw HPDEF parallel to Ac; and AH, PG, BI, 
cr, perpendicular to the ſame. Then it is evident that 
at the point p, in the direction pr, the attraction of 
PBCGP is affirmative, and that of pAG negative. But 


PBCGP is = PBD + BDE T PFCG- Ee; and PAG =PHAG —- 
PHA. Therefore the attractions of - PBD,. BDE, rec, 
PHA, are affirmative; and thoſe of EFc, PHAG, negative. 

Put 
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Put now BI a, AI b, Ic c, AB d, Bre, AC=g= 

z re, and P6=x, the altitude of the point » above the 

bottom. Alſo let 5= the fine of the indefinitely fmall 

angle of the cuneus to rad. I; andg*=v/a'g*—2abgx+d*x*. 
Then by Art. 3, the attraction 

BD — 46 — * 

BÞ 7 


PG x 
PA = * =. 


By Art. 4, the attraction 


8 


PBD is J. PD. 


of 2 RY 
| PHAIS J. PH. 


| i; PF+PC TY 

[ppc is 5. PG x h. 1. x x h. I. S 
of J 
| PH +PA 3 2 

PGAH is g. Po x h. I. == * v h. 1. 

By Art. 85 the attraction of EFC is 

EF. FC _ PE. EF —EC IEC; PC + PE. EF 
f- ———_—_ x PC— Fi EC EY F. EE PE- EF 
* 2 » 7 g a α . = x h. 1. — 

he e 4. e. a4 


Laſtly by Art. 6, the attraction of BDE is 


BD. DE : PE. DE i BE*+BE.BF PE. DE 
e PE + w=- h. I. PE.BE PE. BEE 
* 1 _ 
ATI r 2. 
ee e eg — cg 


Theſe quantities being collected together with their 


proper ſigns, and contracted, we have 


b 4— 9g Ar 
2 ＋ 2 0 2 AOL 2 
d ee 


— by 
ag + 99 — 9 + 
Tad. * 


cg. 4 — * 5 h. 1. + de e 


+ x x hyp. log. 
J * 


— _ 


Pe 


BT « een c. 4 — 


for the whole attraction in the direction PE. 
2 9. Having 


e So R - 


—— 
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9. Having now obtained a general formula for the 
meaſure of the attraction in any ſort of triangle, if the 
particular values of the letters be ſubſtituted which any 
practical caſe may require, and the fluxion of this at- 
traction be put = o, the root of the reſulting equation 
w1ll be the required height from the bottom of the hill. 
Io. But for a more particular ſolution in ſimpler 


terms, let us ſuppoſe the triangle arc to be iſoſceles, in 
which caſe we ſhall have de, and g= 25 2c, and 


then the above general formula will become 
— . 1 246 + 2 — bx 


4 x dd b +d.x 
a—Xx 33 246 + dqg* - 2 x 
FE 25 X h. 1. 2 3 — — 

26 2 4 — X 


for the value of the attraction in the caſe of the iſoſ- 


celes triangle, where q* is = v4d# - 4aG*x + d*a*. 
And the fluxion of this expreſſion being equated to o, 
the equation will give the relation between à and x for 
any values of 4 and d, by a proceſs not very trouble- 
ſome. 

' II. Now it is probable that the relation between 4 
and x, when the attraction is greateſt, will vary with 
the various relations between h and d, or between 4 and 
a. Let us therefore find the limits of that relation, 
between which it may always be taken, by uſing two 
particular extreme caſes, the one in which the bill is 
VoL. LXX. C very 
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very ſteep, and the other in which it is very flat, or a 
very ſmall in reſpect of 5; or d. 

1 2. And firſt let us ſuppoſe the triangular eftion to 
be equilateral; in which caſe the angle of elevation is 


60®, which being a degree of ſteepneſs that can ſcarce- 
ly ever happen, this may be accounted the firſt extreme 
caſe. Here then we ſhall have d= 252 4 Vg, and the 


24 — 7 — X 


formula in Art. 10, will become : —— +X x 
3 — — + == — x h. I. — for the value of 


the attraction in the caſe of the equilateral triangle, in 


which 7 is V= ax + a*. 
I 3. Or if we take x = na, where expreſſes what 


part of à is denoted by x, the laſt formula will become 
2 — +2 H — a + 2 


5A x :I Zur VIA +0 x h. 1. 


9 — 
1 — 2 


_ 
4 
teral trian aa 


14. To find the maximum of the expreſſion in the 
lat article, put its fluxion = o, and there will reſult 


for the caſe of the equila- 


"Wi To 
this equation 1 + 8 oa 1 224871 TY: 
Vi-z += 37s 


Th. I. i 


Which ſhews that, in the equilateral triangle, the height 


from the bottom to the point of greateſt attraction, 1s 
only 


; the root of which is 251999. 


. 6 
- * * 5 
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only 0 part more than + of the whole altitude of the 
triangle. And this is the limit for the ſteepeſt kind of « 
hills. 

T5. Let us find now the particular values of the mea- 
ſure of attraction ariſing by taking certain values of 
varying by ſome ſmall difference, in order to diſcover 
what part of the greateſt attraction is wanting by ob- 
ſerving at different altitudes. 

I 6, And firſt uſing the value of x (:251999) as found 
in the 1 4ch article, the general formula in Art. 13, gives 
5a x 1*0763700 for the meaſure of the greateſt at- 


traction. 
17. If a=, or x= 5a; the ſame formula gives 


=x:17 -v79+6h l. h. I. — = 


20 9 
ia x I*0702512 for the attraction at 2 of the altitude, 


which 1s ſomething leſs than the other. 


18. If n= = ; the formula gives = x : 16 — 


20 


vV76 8h. 1. 2 + 2 1. = 5a x 110224232 


2 


for the ——_ at + or ; of the altitude; leſs again 
than the lat was. 

19. If n= = z the formula - gives 344 x: 3- 
vV3- 2h. 1. 3 71 Ch. 1. 3+ 293 = 5a x 9340963 for 
the attraction at half way up the hill; {till leſs again 
than the laſt. 


8 2 20. It 
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20. 
V6 12h. 1. 


9 
for the attraction at -; or 4 of the altitude from the 
bottom; being ſtill leſs than the laſt was. And thus 
the quantity of attraction is continually leſs and leſs the 
higher we aſcend up the hill above the *251999 part, 
or in round numbers *252 part of the altitude. Let 


us now deſcend, by trying the numbers below 252; 
and firſt, 


a2. 1H 8= "268 


the formula gives — x : 14 


+ 8k. L=Z IL =26 8109843 


:; the ſame formula in Art. 1 3, 


gives qa :7-V1I3 T 2h. . —.— + 3h. I. — = 


5a x 1'0763589 for the attraction at 5 of the altitude; 
and is very little leſs than the maximum. 


22. If ns =; the formula gives 59 x : 9 — 
vV21+2h. 1, L922 + 2 h. . MAES = A ͤ 9 -N] a1 


. — 1 0684622 for the attraction 


at fe or + of the altitude; and is ſomething leſs than 
at 3 of the altitude. 


23. If = 2; the formula gives = x : 19=v/g1 + 


20 


2 h. 1. — + Th. 1. — —.— = 5a x 9986188 for 


the attraction at of the altitude; ſtill leſs than the 
laſt was. And, laſtly, 


24. If 2 = ©, or the point be at the bottom of the 
hill ; 
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hill; the formula gives ;5a x 2 + h. I. 3=5a x 7746531 
for the attraction at the bottom of the hill; which is 
between ; and 3 of the greateſt attraction, being ſome- 
thing greater than + but leſs than 3 of it. 

25. The annexed table exhibits a ſuramary of the 


o | $1098; 8 | | calculations made i in the preceding 


5 | 9340963 | & | articles; where the firſt column 
xs | 10224232 | :5 | ſhews at what part of the altitude 
I 23 Þ} 1ojozgis | ue. 1 — 
of the hill the obſervation is made; 
1 10763700 S:-:1 8 | : 
: | the ſecond column contains the 


8 

4 10763589 7 

& | 10684622 | x45 correſponding numbers which are 
1s | 9986188 | 5 | proportional to the attraction; and 

0 7746531 | 7 


the third column ſhews what part 
of the greateſt attraction is loſt at each reſpective place of 
obſervation, or how much each is leſs than the greateſt. 
26. Having now ſo fully illuſtrated the cafe of the 
firſt extreme, or limit, let us ſearch what is the limit for 
the other extreme, that is, when the hill 1s very low or 
flat. In this caſe þ is nearly equal to , and they are 
both very great in reſpect of a; conſequently the for- 
mula for the n in Art. o, will become barely 


— — 


=; the fluxion 


4 — X&# 
24 — Xx 


of which being put = o, we obtain o = h. 1. ——- — 


* 


2 


I. — h. 1 . h. 1 . 


4 — * . 4 24 — * 


i N ee 2 a 
hence therefore ax =X.24=X, and X=ax1I 1 =vVi= 
29296. 


. 2 - ” 
= — — - 1 4 p 7 N 7 5 * N 1 4 
. by * 4 N * r — 
* * 9 n bg "y ** * 7 * - * . e 
= = CE 2 . g SET —_ N >. * 
— 9 ” Fe w ' . . 
- * C -y - FE 
„ 


8 — A 9 af 
* nnn _ y cath. * . © 1 FIT of " þ 
date add cata Solo i ihe at a 
» = - N 2 , = * 1 
* 1 by - Y - 


TY Doctor AUTTON'S Determination, &c. | 
292942. Which ſhews that the other limit is 72; that 
is, when the hill is extremely low, the point of great- 
eſt attraction is at of the altitude, like as it is at &+- 
when the hill is very ſteep. And between theſe limits it 
is always found, it being nearer to the one or the other 
of them, as the hill is flatter or ſteeper. 

27. Thus then we find that at 5 of the altitude, or 
very little more, is the beſt place for obſervation, to have 
the greateſt attraction from a hill in the form of a tri- 
angular priſm of an indefinite length. But when its 
length is limited, the point of greateſt attraction will 
deſcend a little lower; and the ſhorter the hill is, the 
lower will that point deſcend. For the ſame reaſon, all 
pyramidal hills have their place of greateſt attraction a 
little below that above determined. But it the hill have 
a conſiderable ſpace flat at the top, after the manner of 
a fruſtum, then the ſaid point will be a little higher 
than as above found. Commonly, however, 1 of the 
altitude may be uſed for the beſt place of obſervation, as 
the point of greateſt attraction will ſeldom differ ſenſibly 


from that place. And when uncommon circumſtances 
may produce a difference too great to be intirely neglect- 
ed, the obſerver muſt exerciſe his judgment in gueſſing 
at the neceſſary change he ought to make in the place 
of obſervation, ſo as to obtain the beſt effect which the 


concomitant circumſtances will admit of. 
Nee 


II. An Account of ſome new Experiments in Electricity, 
with the Deſcription and Uſe of two nem Electrical In- 
flruments. By Mr. Tiberius Cavallo, F. R. S. com- 


municated by the Pręſident. 


Read Nov. 25, 1779. 


ROFESSOR LICHTENBERG, of Gottingen, ſome 
P time ago made an experiment upon the electro 
phorus, an account of which was firſt received in Lon- - 
don towards the latter end of the year 1777. The 
phenomena attending the experiment are very enter- - 
taining and various, but I do not know that any perſon 
ever offered a ſatisfactory explanation of them. The 
author himſelf, in his paper entitled © De nova methodb - 
et naturam ac motum Fluidi Elecirici inveſtigandi Com- 
© nentatio prior,” wherein he gives an account of the 
experiment, does not attempt any explanation of it; 
contenting himſelf with the account only of various 
particulars attending it. In brief, the experiment is as 


follows : 


The 
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The electrophorus, that is, a plate of ſome reſinous 


ſubſtance, as ſulphur, roſen, gum-lac, &c. is firſt ex- 
cited, either by rubbing, or otherwiſe ; then a piece of 
metal of any ſhape at pleaſure, as, for inſtance, a 


three-legged compaſs, a piece of braſs tube, or the 


like, is ſet upon the electrophorus; and to this piece of 
metal, ſo placed, a ſpark is given of the electricity con- 
trary to that of the plate. This done, the piece of metal 
is removed by means of a ſtick of ſealing- wax, or other 
electric; and ſome powder of roſen, kept in a linen 
bag, is ſhaken upon the electrophorus. This powder 
will be found to fall about thoſe points upon the plate 
which the piece of metal touched, forming ſome radiated 
appearances much like the common repreſentations of 


ſtars; at the ſame time upon the greateſt part of the plate, 


that is, in all parts except where the ſtars are formed, 
there is hardly any powder at all. ' Now it is to be re- 
marked, that if the plate be excited negatively, and the 
ſpark given to the metal ſet upon it, be poſitive, the appear- 
ance will be as above deſcribed; but if on the contrary 


the plate is poſitive, and the ſpark is negative, then the 


powder of roſen will be found to fall upon thoſe parts 
of the plate, which in the other caſe are left uncovered; 
and to leave the ſtars clean : in ſhort, it will do juſt the 
reverſe of what it did in the other caſe; or, in other 


words, 


* ES 4 iy Lind N= 1 on * 
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words, the powder of roſin will be attracted by thoſę 
parts only of the electrophorus, which are electrified: 
poſitively. 

When I firſt obſerved theſe phenomena, I thought 
that there was no apparent reaſon why the powder of 
roſin ſhould be attracted by thoſe parts of the electro- 
phorus, which are in a poſitive ſtate of electricity, and 
not by thoſe, which are negative. The two electri- 
cities are certainly contrary to one another; but 
either of them attracts a non-electrified body. On this 
conſideration I thought, that the experiment could be 
explained only upon the ſuppoſition, that the powder of 
roſin, on its falling from the linnen bag, was actually 
elecrified negatively; in which caſe it would have been 
eaſy to account for the phenomena upon the well known 
principle of bodies attracting each other when they are 
contrarily electriſied; and repelling one another when 
they are poſſeſſed of the ſame kind of electricity. 

In order to try the reality of my ſuppoſition by expe- 
ximents, I inſulated a braſs plate upon a glaſs ſtand, and 
connected a very ſenſible electrometer with it; and then 
began ſhaking the powder of roſin upon it, in the ſame 
manner as I had done upon the electrophorus, and in-a 
few ſeconds of time had the pleaſure to ſee the electro- 


Vol. LEKX: D meter 
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meter diverge with a yery manifeſt degree of negative 
electricity, anſwering my expectations exactly. | 
The explanation of the ingenious Profeſſor LICHTEN=- 
'BERG's experiment now became very eaſy and natural; 
for the powder of roſin, being actually electrified nega- 
tively, could not be attracted, except by thoſe parts of the 
electrophorus, which are in a contrary ſtate, that is, elec- 
tried poſitively. | £208 
It is obſerved, that powder of rofin anſwers better for 
this experiment than the powders of other ſubſtances; 
and accordingly I find, that this powder, when ſhaken 
upon the inſulated braſs plate, ſnews a ſtronger degree 
of electricity than the other powders. Indeed the elec- 
tricity of the powder of roſin, not only when ſhaken 
upon the braſs plate in the manner above mentioned, but 
ſimply let fall upon it from a piece of paper, a ſpoon, 
8&c. is remarkably great; half an ounce of it being ſut- 
ficient to make the threads of the electrometer diverge 
as much as they poſhibly can. 
This diſcovery not only affords an eaſy explanatien of 
Profeſſor LICHTENBERG's experiment upon the electro- 
phorus, but ſhews a method of exciting powders, which 
has long been a agſideratum in the ſcience of electricity. 
The method is as follows; inſulate a metal plate upon an 
electric ſtand, and connect wichit a cork-ball electrometer; 
3 then 
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then the powder required to be tried being held in a 
ſpoon, or other thing, about ſix inches above the plate, 
is to be let fall gradually upon it. In this manner the 
electricity acquired by the powder, being communicated 
to the metal plate and to the electrometer, is rendered 
manifeſt by the divergence of the threads, and its quality 
may be aſcertained in the uſual manner. See fig. 4. 

It muſt be obſerved, that if the powder is of a conduct- 
ing nature, like the amalgam of metals, ſand, 8c. it muſt 
be held in ſome electric ſubſtance, as a glaſs phial, a plate 
of ſealing wax, or the like. The metal ſpoon that holds 
the powder may alſo be inſulated - in which caſe, after 
the experiment, the ſpoon will be found poſſeſſed of an 
electricity contrary to that of the powder. 

In performing theſe experiments care muſt be had to 
render the powders, and whatever they are held in, as 
free from moiſture as poſſible, it being ſometimes neceſ- 
ſary to make them very warm, otherwiſe the experi- 
ments are apt to fail. 

The following are the particulars I have obſerved 
with this new method, which, however, are neither nu- 


merous nor often repeated; but they may ſuffice to ex- 
cite the curioſity of thoſe perſons who have leiſure and 
the opportunity of repeating them more at large, and 
in a greater variety. 

2 Powder 
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Powder of roſin, whether it be let fall from paper, 
8 or a metal ſpoon, electrifies the plate ſtrongly ne- 
gative; the ſpoon, if inſulated, remaining ſtrongly poſi- 
tive. Flower of ſulphur produces the ſame effect, but in 
a leſs degree. 

Pounded ſs let fall from a piece of paper, made dry 
and warm, electrifies the plate negatively, but not in ſo 
enge degree as roſin. If it is let fall from a braſs cup, 
it electrifies the plate * but in a very ſmall 
degree. 

Steel filings, let fall either from a glaſs phial or paper, 
electrified the plate negatively; but braſs filings, treated 
in the ſame manner, electrified the plate poſitively. 
The amalgam of tin-foil and quick ſilver, gunpowder, 
or very fine emery, electrify the plate negatively when 
they are let fall upon it from a glaſs phial. 

- Quickſilver poured from a glaſs phial electrifies the 
plate poſitively. | 

Soot from the chimney, or aſhes from common pit 
coals mixed with ſmall cinders, electrify the plate nega- 
tively, when they are let fall irom a piece of paper. 
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Deſcription of the improved atmoſpherical electrometer. 


Fig. 2. is a geometrical repreſentation of my new at- 
moſ pherical electrometer in its real ſize. This inſtru- 
ment, the firſt hint of which I received from my inge- 
nious friend THOMAS RONAYNE, Eſq. after various 
trials, I brought to the preſent ſtate of perfection as long 
ago as the year 1777; and immediately after ſeveral of 
them were made after my pattern by Mr. Ap Aus, philo- 
loſophical inſtrument maker in Fleet-ſtreet. The great 
difficulty attending the conſtruction of this inſtrument 
has long diſſuaded my publiſhing any deſcription of it ; 
nor had I ever troubled the Royal Society with it if the 
obſervations of ſeveral of my friends, who have uſed it 
in England and abroad, joined to my own repeated ex- 
periments, had not indiſputably confirmed its ſuperiority 
over any other inſtrument of that kind. Its particular 
advantages are, 1. The ſmallneſs of the ſize. 2. Its being 
always ready for experiments, without fear of entangling 
the threads, or having an equivocal reſult by the ſlug- 
giſhneſs of its motion. 3. Its being not diſturbed by the 
wind, 4. Its great ſenſibility: and 5, its keeping the 
communicated electricity longer than any other electro- 
meter hitherto uſed. 
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The principal part of this inſtrument is a glaſs tube 
CDMN, cemented at the bottom into the wooden piece 
AB, by which part the inſtrument is to be held when 
uſed for the atmoſphere, and it alſo ſerves to ſcrew the 
inſtrument into its wooden caſe ABo, fig. 1. when it is 
not to be uſed. The upper part of the tube cpm is 
ſhaped tapering to a ſmaller extremity, which 1s entirely 
covered with ſealing wax melted by heat, and not diſ- 
ſolved in ſpirits. Into this tapering part a ſmall tube is 
cemented, which, with its under extremity, touches the 
flat piece of ivory , faſtened to the tube by means of 
cork. The upper extremity of the wire projects about a 
quarter of an inch above the tube, and ſcrews into the 
braſs cap Er, which cap is open at the bottom, and ſerves 
to defend the waxed part of the inſtrument from the 
rain, &c. In fig. 3. this braſs cap is repreſented as tran- 
ſparent, in order to ſhew its internal ſhape, and the man- 
ner in which it is ſcrewed to the wire projecting above 
the tube L. The ſmall tube L and the upper extremity 
of the large tube MN appear like one continued piece, 
on account of the ſealing wax which covers them both. 
The conical corks p of this electrometer, which by their 
repulſion ſhew the electricity, 8c. are as ſmall as they 
can conveniently be made, and they are ſuſpended by ex- 
ceedingly fine filver wires; theſe wires are ſhaped in a 


ring 
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ring at the top, by which they hang very looſely to the 
flat piece of i ivory H, which has two holes for that pur- 
poſe. By this method of ſuſpenſion the friction is leſ- 
ſſened almoſt to nothing, and thence the inſtrument is 
ſenſible of a very ſmall degree of electricity. iu and kN 
are two narrow ſlips of tin- foil ſtuck to the inſide of the 
glaſs CDMN, and communicating with. the wooden bot- 
tom AB; they ſerve to convey off that electricity, which, 
when the corks touch the glaſs, is commu. icated to it, 
and being accumulated might diſturb the free motion of 


the corks. 


In regard to its uſe, this inſtrument may be uſed to 
obſerve the artificial as well as the atmoſpherical electri- 
city. When it is to be uſed for artificial electricity, this 
electrometer is {et upon a table or other convenient ſup- 
port; then it is electrified by touching the braſs cap Ex 
with an electrified body, which electricity will ſometimes 
be preſerved for more than an hour; in this ſtate, if any 
electrified ſubſtance 1s brought near the cap EF, the corks 
of the electrometer by their converging or diverging 
more, will ſhew the ſpecies of that body's electricity. 

Before we proceed farther, it is neceſſary to remark, 
that the communication of any electricity to this electro- 
meter, by. means of an excited electric, for inſtance, a 


piece of ſealing wax (which we ſuppoſe as always elec- 
trified 


triged ens is not very readily done in the vil 
manner, becauſe of the cap xy being well rounded, and 
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free from points or ſharp edges. By the approach of the 
wax the electrometer will be canſed to diverge; but as 
ſoon as the wax is removed, the wires immediately col- 
lapſe. The beſt method to electrify it is, to bring the ex- 


cited wax ſo near the cap that one or both the corks may 


touch the fide of the bottle cox; after which they will 
ſoon collapſe and appear unelectrified. If now the WAX 
is removed, they will again diverge and remain electri- 
fied poſitively. In this operation the wax does not im- 
part any of its electricity to the electrometer, but only 
acts by means of its atmoſphere, vig. when the excited 
wax is firſt brought near the braſs cap EF (agreeable to 
the well known law of electricity, and according to Dr. 
FRANKLIN'S hypotheſt is) it determines the electric fluid, 


naturally belonging to the corks, towards the cap; hence 


the corks repel each other. Now if in this ſtate they 
touch the ſides of the glaſs cpm, they acquire from it 
a quantity of electric fluid equal to that, which, by the 
action of the excited wax, was driven towards the cap, 
conſequently they collapſe and appear unelectrified. 
Notwithſtanding this appearance, the cap is actually 
overcharged, ſo that when the wax is removed, the over- 


plus of the electric fluid, which the corks had acquired 
from 
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from the glaſs, and „ ſtuck upon it, and which 


ſphere of the wax now diffuſes itſelf equally through 
the cap, the wires, the corks, &c.; and, therefore, tire 
corks repel each other with poſitive electricity. | 

If, inſtead of the ſealing wax excited negatively, an 
electric poſſeſſed of poſitive electricity be uſed, the elec- 
trometer acquires the negative electricity, and the expla- 
nation, mutatis mutandis, is the fame as above. 


By conſidering this remark it will appear, that when 


this electrometer is electrified, either poſitively or nega- 
tively, and an electrified body is brought towards the 
braſs cap; the electricity of that body will be of the 
ſame kind with that of the electrometer, if the corks in- 
creaſe their divergency; but it will be of the contrary 
kind, if the corks approach one another. 

When this inſtrument is to be uſed to try the electri- 
city of the fogs, the air, the clouds, &c. the obſerver is to 
do nothing more than to unſcrew it from its caſe, and, 
holding it by the bottom as, to preſent it to the open air 
a little above his head, ſo that he may conveniently ſee 
the corks r, which will immediately diverge if there is 
any electricity; the kind of which, that is, whether poſitive 
or negative, may be aſcertained by bringing an excited 

Vol. LXX. E piece 


was crouded upon the cap, becauſe the negative atazo- | 
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piece of ſealing wax, or other electric, towards the braſs 
cap 3 | | 
It is, perhaps, ä to remark, that this obſer- 
vation muſt be made in an open place, as the roads out of 
town, the fields, the top of a houſe, 8c. 
I have often made uſe of this electrometer in the 
roads between Iſlington and London, and by means of 
it I have confirmed the obfervation of Mr. RONAYN8, 
who firſt diſcovered the electricity of the fogs, as is 
teſtified by a paper of his publiſhed in the Philoſophical 
Tranſactions, and who has remarked, that a fog is very 
rarely not electrified; and that in clear froſty weather 
the air is — electrified. 


Promiſcuous Experiments. 


I. Having had frequent occafion to obſerve how diffi- 
cult it is to deprive ſealing wax of its electricity entirely, 
after that it has been well excited, I had the curioſity to 
try whether water could effect it. In order to that, I tied 
a ſtick of ſealing wax to a filk ſtring about a yard long, 
and after having excited it very powerfully with flannel, 
1 plunged it in a tin veſſel full of water, and immediately 

drawing 
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new Experiments in Electricity, &c. 27 | 
drawing it out, bron ght a very accurate electrometer 
near. it, and obſerved, that at firſt it ſhewed no ſign of 
electricity; but in about half a minute's time it mani- 
feſted a ſmall but very ſenſible degree of negative electri- 
city. A glaſs tube, treated in the ſame manner, was de- 
prived of all its electricity by the water. | 
II. I have often remarked, that after having excited a 
glaſs tube with the amalgamated rubber in the uſual 
manner, the part of it which had been under my hand 
was negative. This minus ſtate was ſtill more conſpicuous 
when I graſped with my hand the part next above, vis. 
part of that which had been excited poſitively by rub- 
bing. In the ſame manner, when I excite a ſtick af ſeal- 
ing wax, by rubbing it with. flannel, I often find, that 
the part of it which I hold in my handisin a 22 
ſtate of electricity, vis. poſitive. « 
HI. Being defirous of trying the conducting power of 
the effluvia of burning bodies in a manner more ſatiſ- 
factory than had hitherto been done, I contrived an 
inſtrument for that pe; which is repreſented. in 
fig. 5. le} 
The handle of it as is a glaſs tube, into the extremity 
z of which a wire EI, and a ſmaller glaſs tube Bc, are ce- 


(a) This inftrument is juſt double the ſize of the figure. 
E 2 mented 
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mentedt by means of ſealing wax. From the extremity, £ 
of this ſmall tube another wire FG proceeds, which, as 
well as the wire EI, is bent at the top, ſo that the extre- 
mities of both wires Er may be about one tenth of an 
inch from one anather. cr is a ſmall wire faſtened: to the 
wire FG, and to the extremity of the bandle, fo that 
when the inſtrument is held in one's bang, this wire 
touches the hand. K is a ſmall cork-ball Fa. deter | 
which, when the inſtrument is to be ufed, is affixed to. 
the pin D, which proceeds from the wire 1E,, When ex- 
periments are to be tried with this inſtrument, the elec- 
trometer « muſt be affixed to the pm D, which proceeds 
fromthe wire IE, aud mult he electrified to that the cork. 
balls may diverge 4 as far as poſible: this done; the extre- 
mities xy of the wires are brought within the effluvia 
that are to be tried, which, if they are of 2 good con< 
ducting narure, wilt complete the communication be- 
tween the two wires Ex, and diſcharge the elactrometer of 
its. electricity, otherwiſe the electrometer will remain: 
elactriſied for x conſiderable time. 
fue experiments which I have made with this inſtru- 
men are neither numerous nor ſo often repeated as to 
be depended upon, excepting one only, which, perhaps, 
it will de nat uſeleſs to mention. I found that the fumes 
ariſing 
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new Experiments in Electricity, &c. 29 
ariſing by the action of a lens, from the amalgam of tin- 
foil and mercury, conducted ſo badly, that the electro- 


meter loſt its electricity in a time very little leſs than it 
would have done without any fumes whatever. 


Little St. Martin's Lane, 
Nov. 4, 1779. 
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HI. 4 new Method of aſſaying Copper Ores. 
By George Fordyce, M. D. F. R. S. 


Read Nov. 25, 1779. 


1 


AKE 100 grains of the ore, powder it finely, put 
| it into a ſmall matraſs or a glaſs phial, pour upon 
it balf an ounce of nitrous acid, of the ſtrength com- 
monly ſold by the name of aqua fortis, that is, the pure 
acid diluted with about four times its weight of water; 
and half an ounce of muriatic acid fold by the name of 
ſpirit of alt; place the veſſel in a ſand heat, or if you 
have none, an iron pot or fire ſhovel with ſand may be 
put over a common fire, and the matraſs or phial ſet in 
it. _ Raiſe a moderate heat, an efferveſcence will take 
place for the moſt part; when this ceaſes increaſe the 
heat till it is renewed, and ſo proceed till the liquor 
boils, which is alſo to be done if no efferveſcence takes 
place; boil them together for a quarter of an hour. 
Remove the veſſel from the fire, and let it cool, then 


pour into it two ounces of water, ſhake them together, 
g 


and 


Dy. FoaDYCE's Method, Rc. _ 
and let them ſtand till the liquor is clear; pour the clear 
liquor into a baſon where it may be preſerved. 
Add to the reſduum a freſh: half ounce of each of the 
acids, and proceed again in the ſame manner, mixing 
the clear liquor with that procured by the firſt proceſs. 
The ſame operation is to be repeated: until the freth. 
acids acquire no tinge of blue or greem. 

Diſſolve half a pound of mild fixed vegetable alkali, 
commonly ſold by the name of ſalt of tartar, in a quart 
of water. Purify the ſolution either by filtration, or let- 
ting the impurities ſubſide, and decanting the liquor 
clear into a glaſs veſſel. Pour the ſolution of the alkali: 
flowly into the baſon containing the fluid, procured by 

the former proceſſes, until the whole matter be precipi- 
tated from the acids. | 

Add, by a little at a time, as much vitriolic acid, com- 

monly ſold: by the name of oil of vitriol, as will re-diſ- 

folve the. whole, or only leave a white powder; if there 
ſhould be any ſuch powder, which is ſeldom the caſe; it 
muſt be-ſeparated. by filtration: 

Having the liquor in the bafon now clear, put into it 

a piece of iron, bright and free from ruſt, and at leaſt an 
eunce in weight, and leave them together for twenty- 
four hours „the copper will be found precipitated,. prin-- 
cipally on the ſurface of the iron, and ſometimes in a 

powder at the bottom of the baſon.. 


Decant: 
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Decant the fluid from the copper and iron with great 
Care into another baſon, ſo that as little as poſſible or 
none of the copper be carried along with it. 
Waſh the metals in a pint. of water; let them ſubſide 
perfectly, and pour this water into the ſecond baſon, with 
the ſame care, 
Repeat the waſhing three times. If any copper be 
found in the ſecond baſon, let the waſhings ſtand in it 
for half an hour, ſo that the metal ſhall ſubſide; decant 
the fluid careſully off, and return the copper into the farſt 
baſon. Pour upon the copper and iron one ounce of vi- 
triolic acid, and two ounces of water; let them ſtand to- 
gether for a quarter of an hour, or until the copper ſhall 
be eaſily ſeparable from the iron, Separate the copper 
from the iron, taking great care none be loſt; the re- 
maining iron may be laid afide. Pour the acid from the 
copper, after it has ſubſided, into the ſecond baſon, and 
waſh the copper with a pint of water, and repeat the 
waſhing three times, as be fore directed. 
Great care is to be taken, in decanting both the acid 
and waſhings into the ſecond baſon, that none of the cop- 
per goes along with them, and left any ſhould, they 
ought to ſtand for half an hour in the ſecond baſon, and 
be decanted from it alſo with care, and if any copper is 
found 
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found at the bottom, it is to be waſhed and added to the 


reſt, 
The copper 1s now to be dried and weighed, and 


gives the proportion contained in the ore. 


Ob/ervations on the above proceſs. | 


It is about twenty years ago that I contrived ſome me- 
thods of affaying ores, which might avoid tedious and 
troubleſome roaſtings and fuſions in great degrees of 
heat, which require a dexterity which is only to be ac- 
quired by great practice, and which after all form a pro- 
ceſs that is often various in the refult, and ſeldom ſhews 
the ſubſtances contained in the ore, excepting the metal. 
The principles on which theſe proceſſes depend, as far as 
regards copper ores, are, | 

Firſt, Metals are attracted more ſtrongly by acids than 
by ſulphur, with which they are often combined in their 
ores. In conſequence, if a metal be combined with ſul- 
phur in an ore, it may be ſeparated by applying an acid, 
which will unite with the metal, and ſeparate the ſul- 
phur. The metal may generally be ſeparated from the 
acid in its metallic form by means of another metal, 


Which attracts the acid more ſtrongly. 
VoL. LXX. F Secondly, 
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may be ſeparated from the acid by another metal as 


Dr. FORDYCE's Method of 

Secondly, Arſenic unites with vitriolic, nitrous, and 
muriatic acids, forming a corroſion or compound not ſo- 
luble in water; whereas moſt other metals may be united 
with one of theſe acids, or a mixture of them, ſo as to 
form a compound ſoluble in water: therefore, if there 
be arſenic combined with a metal in an ore, if it be diſ- 
ſolved in ſuch acid diluted with water, the arſenic will 
fall to the bottom in a white powder or cryſtals, and the 
ſolution being poured off will contain the metal, which 


before. 

Thirdly, the calces of metals may be diſſolved in acids, 
whether they be pure (of which there are few inſtances 
in ores) or combined with gas, reſpirable air, ar other 
vapours; therefore, if the metal in an ore be in the form 
of a calx, we may find an acid which will diſſolve it, and 
we may afterwards precipitate it in its metallic form as 
before. | 
_ Fourthly, When an ore is to be aſſayed, it ſhould be 
ſeparated from the quartz, ſpars, and other earthy mat- 
ters, with which it is often mixed, as perfectly as pofh- 
ble; however, after all our care there will be often a part 
of them ſo intimately mixed with the ore, that it cannot 
be entirely cleared. Many of theſe earthy matters do 
not diſſolve readily in acids: therefore, if the metal of an 

Ore 
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ore be diſſolved in an acid, ſo as to form a compound ſo- 


luble in water, the ſolution of the metal may be poured 
off, leaving ſuch earthy matters behind. 

Fifthly, If the earthy matter ſhould diſſolve in the 
acid, it is ſeldom to be precipitated by a metal: therefore 
if both earth and metal be diflolved, on the application 
of another metal, which attracts the acid more ſtrongly, 


that which was combined with the acid will be precipi- 


tated, and the earth left in the ſolution. 

Sixthly, Acids attract the metals with different powers: 
therefore, if two metals be combined with an acid, if 
we apply to the ſolution a maſs of that which attracts 
the acid ſtrongeſt, the other will be precipitated. The 
maſs being weighed before and after the precipitation, 
the difference will be the quantity of additional metal 
diſſolved; if, therefore, we pour off the liquid from the 
precipitate, and apply another metal, which attracts the 
acid ſtill more ſtrongly, the ſecond metal will be precipi- 
tated, which being weighed, and the weight loſt from 


the maſs deducted, gives the weight of the ſecond metal. 


As this principle is of great uſe in inveſtigating the ele- 
ments of mixed metals, we ſhall give an example. Sup- 
poſe copper and ſilver mixed; diflolve the whole in pure 
nitrous acid, properly diluted with water; apply to the 
ſolution a maſs of copper, the ſilver will be precipitated. 
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36 ; Dr. FORDYCE's Method of 
Pour off the ſolution, and waſh the filver and undiflolved 


copper with water; pour the waſhings into the ſolution; 
weigh the maſs of copper left, and mark what it has loſt; 
apply to the ſolution a maſs of iron, the whole copper 
will be precipitated. Pour off the fluid, and waſh the 
precipitate carefully, dry it, and weigh it, deduct the 
weight loft from the maſs of copper, what remains 1s the 
weight of the copper in the mixture; if this weight, 
together with that of the ſilver, be the weight of the 
metal originally expoſed to examination, there is no rea- 


ſon to ſuſpect any mixture of another metal. 

If the metals mixed are unknown, if we can find an 
acid which will diſſolve them, we may try to make a 
precipitation with the metal which 1s loweſt but one in 


the order of elective attractions, and ſo proceed to the 
next above it, until we come to the higheſt; and by this 


means we ſhall obtain all the metals in the maſs. 


There are other principles on which I have founded 
various proceſſes for aſſaying; but theſe are ſufficient for 
copper ores, all the different known ſpecies of which I 
bave actually aſſayed, and therefore have ventured to 
offer this proceſs to the conſideration of the Society; 
firſt, as only requiring an apparatus which can be 
bought at any apothecary's or chemiſts, and as capable 
of being performed by a perſon totally unacquainted 

with 


4 
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» afaying Copper Ores. 1 
with cherniſtry, ſo that any proprietor of an eſtate, or 
his ſervant, may determine if an ore be of copper, and its 
value; ſecondly, as affording an affay-maſter a more 
perfect manner of determining the value of a copper 
ore; and, laſtly, as a proceſs by which the naturaliſt may 
inveſtigate not only the copper in an ore, but its various 
other contents. 

There is but one known ſpecies of copper ore in 
which the copper is not capable of being combined with 
aqua regia, which is blue vitriol, which is ſometimes 
found ſolid, but more frequently in mineral waters ; from 
this the copper may be precipitated by iron immediately. 

We have lately had many opinions publiſhed of me- 
tals being found in mineral waters combined with various 
ſubſtances. I never examined any mineral water in 
which I found the metals combined with any other ſub- 
ſtance but vitriolic acid; and am certain, many authors 
have been miſled by not knowing this property of me- 
tallic ſalts, vis. that if we diſſolve them in a ſmall pro- 
portion of water, or if there be ſuperfluous acid, the ſo- 
lution will remain perfect when expoled to the air; but 
if the acid be perfectly ſaturated with the metal, and the 
proportion of water to the metallic {alt be very great, on 
expoſure to the air it is decompoſed, the metal precipt- 


tating in the form of a calx, and the acid being loſt. 
This 
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This may eaſily be tried by taking common green or blue 
vitriol, diſſolving an ounce in three ounces of water by 
boiling, letting them ſtand to cool, and filtering the ſolu- 
tion. If this ſolution be expoſed to the air it will remain 
perfect; but if we drop a drop or two of it into a wine 
glaſs full of water, in a few minutes the tranſparency of 
the water will begin to be diſturbed, and the metal in a 
ſhort time will fall down, in a red powder if it be iron, in 
a blue powder if it be copper. 

An hundred grains of the ore is ſufficient to give the 
copper contained to one hundred part; if greater accu- 
racy be required 1000 grains may be uſed. 

The mixture of nitrous and muriatic acid is the moſt 
proper acid nenſtruum for copper ores, muriatic acid diſ- 
ſolving moſt readily the calces of metals, and nitrous 
acid when they are in their metallic form; a metal in its 
metallic form being a compound of a pure calx and a ſub- 
{tance, which has been called inflammable air, but which 
is an oil found out by sTAHL to exift in metals, and which 
we would call the oil of metals. The nitrous acid de- 
compoſes this oil, at the ſame time that it acts on the calx 
itſelf, and leaves it alſo to be acted upon by the muriatic 
acid. 
When copper is combined with fulphur in an ore, it is 
in its metallic form; in diſſolving in an acid its oil riſes 
in 
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aſſaying Copper Ores. © 39 
in vapour; or vapours produced by the decompoſition of 
this oil occaſion an efferveſcence. 
All the calces of copper I have tried are combined 
with gas, reſpirable air, or other vapours, excepting one, 
which is of a light green colour, brittle, and which breaks 
ſmooth like glaſs; a ſpecimen of it is contained in Dr. . 
HUNTER's muſeum: this diffolves without efferveſcence, 
the others all efferveſce. A boiling heat is neceflary to 
render the ſolution compleat, of which great care is to 
to be taken. 

If there be any ſulphur in the ore, it appears quite 
clear in lumps; a ſmall portion of it, however, is de- 
ſtroyed by the nitrous acid. Earthy matters inſoluble in 
acids, if any, and arſenic, appear in a powder at the bot. 
tom. If there be any ſilver it is mixed with this powder, 
and is to be extracted by melting it with black flux and 
litharge, and cupelling in the common way. If there be 
any gold it may be taken out of the ſolution by æther. 


When the copper is combined with nitrous and muri- 
atic acids, it might be thought ſufficient to apply the iron 
immediately; but it is much more convenient to preci- 
pitate it from them, and combine it with vitriolic acid, 
on account of the convenience of waſhing the preci pi- 
tate, which is in a more compacted mals. 

If 
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If there be any calcareons earth diflolved, the vitriolic 
acid will combine with it, and form a white powder, 
which will be left after the copper is re-difſolved, and 
muſt be ſeparated carefully from the ſolution. 


After the precipitation of the copper, it is neceflary to 


get rid of the ſalts perfectly before we apply the vitriolic 


acid, otherwiſe part of the copper would be re- diſ- 
ſolved. 5 

Vitnolic acid will not diflolve copper in its metallic 
form; and may be applied to diſſolve any iron that may 
be mixed with the precipitate, as well as to looſen cop- 


per, which ſometimes adheres to the iron. 
The ſolution of the iron muſt be carefully waſhed off 
from the copper. 


There 1s a criterion by which we may judge —— 


if any of the copper be loſt. Let all the waſhings and 
every thing, except the copper, be put into a veſſel toge- 
ther; pour in ſolution of fixed alkali till no further pre- 
cipitation takes place; let the precipitate ſubſide, and 
pour off the liquor; apply to the precipitate ſolution of 


volatile alkali, fold by the name of ſpirit of /al ammoniac ; 
thake them together, and let them ſtand for an hour; if 
the ſolution of the alkali acquires a purpliſh blue co- 


lour, the proceſs is imperfect, if it does not, it is perfect. 


3 If 
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Dr. ronprers Method of, &c. Al 
If the proceſs be imperfect, which is always for want 
of care in the decantations, pour in as much vitriolic 
acid as wil diffolve the whole precipitate, apply iron to 
the ſolution, the remaining copper will be procured. 
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IV. An Account of an Eruption of Mount Peſuvins, which 
happened i in Auguſt, 1779. In a Letter from Sir Wil- 


liam Hamilton, K. B. F. R. S. to ä Banks, E/q. 
P. R. 5. 


Read Dec. 16, 


4 Naples, 
LY LK 7 October 1 3 I 7 7% 


HE late eruption of Mount Veſuvius was of fo ſin- 
gular a nature, ſo very violent and alarming, that it 
neceſſarily attracted the attention of every one, not only 
in its immediate neighbourhood, but for many miles 
around; and, conſequently, ſeveral ſlight deſcriptions of 


it have been already handed about, and ſome (as I am in- 


formed) more accurate and circumſtantial are preparing 
for the preſs 

That on which the Abbot BoTTIs is actually em- 
ployed, by command of his Sicilian Majeſty, will un- 
doubtedly be executed with the ſame accuracy, truth, 


(2) The inhabitants of this great city in general give fo little attention to 
Mount Veſuvius, though in full view of the greateſt part of it, that I am well 
convinced many of its eruptions paſs totally unnoticed by at leaſt two thirds of 
them. 


„ and 


„ * a 2 | 8 . 


2 Mi 8 
+ t v Ry 4 2 
4 * A oo 7 "Y CY F 4 [2 _ a * 3 "a C b _ : | 
* 4 as Mt * Wm . ET 
. \ . Fs ; 4 ad 3 nr 
P . . #* — * . 
LY % p : 4 l - * 
_ >. * 
. * 1 - f 
© ® * 


Sr WILLIAM. HAMILTON? J Account, c. 43 
and preciſion, as have rendered that author's former pub- 
lications upon the ſubhject of Mount Veſuvius ſo univer- 
ſally and deſervedly eſteemed. 

Such a publication, executed with magnificence in the 
royal printing office, may, perhaps, render every other 
account of the late eruption ſuperfluous: nevertheleſs, I 
ſhould think, myſelf in ſome degree guilty of a neglect 
towards the Royal Society, who have done ſo much ho- 
nour to my former communications, if I did not, through 
the reſpectable canal of its worthy preſident, and my 
good friend, ſimply relate to them ſuch remarkable cir- 
cumſtances as attended the late tremendous exploſions of 
Mount Veſuvius, and as either came immediately under 
my own inſpection, or have been related-to me by ſuch 
good authority as cannot be called in queſtion, 

Since the great eruption of 1767, of which I had the 
honour of givin ga particular account to the Royal So- 
ciety, Veſuviùs has never been free from ſmoke, nor ever 
many months without throwing up red-hot ſcoriæ, 
which, increaſing to a certain degree, were uſually fol- 
lowed by a current of liquid lava, and except in the 
eruption of 17 77, thoſe lavas-broke out nearly from the 
ſame ſpot, and ran much in the ſame direction, as that of 
the famous eruption of 17 67. 

G 2 


Noa 


* & 


44 Sir IIA. HAMILTON's Account of 


No lefs than nine ſuch eruptions are recorded here 
ſince the great one abovementioned, and ſome of them 
were conſiderable. I never failed viſiting thoſe lavas 
whilſt they were in full force, and as conſtantly exa- 
mined them and the crater of the volcano after the 
ceaſing of each eruption. 

It would be but a repetition of what has been deſeribed 
in my former letters on this ſubject, were I to relate my 
remarks on thoſe different expeditions. The lavas, when 
they either boiled over the crater, or broke out from the 
conical parts of the volcano, conſtantly formed channels 
as regular as if they had been cut by art down the ſteep 
part of the mountain, and, whilſt in a ſtate of perfect fu- 
ſion, continued their courſe in thoſe channels, which 
were ſometimes full to the brim, and at other times 
more or leſs ſo, according to the quantity of matter in 
motion. 

Theſe channels, upon examination after an eruption, 
I have found to be in general from two to five or ſix feet 


(b) The laſt viſit to the crater of Veſuvius, which was in the month of 
May, 1779, was my fifty-eighth, and to be ſure I have been four times as 
often on parts of the mountain, without climbing to its ſummit, and after all 
am not aſhamed to own, that I comprehend very little of the wonders I have 

ſeen in this great laboratory of nature; yet there have been naturaliſts of ſuch 
à wonderful penetrating genius, as to have thought themſelves ſufficiently qua- 
lified to account for every hidden phenomenon of Veſuvius, after having, lite- 
rally ſpeaking, given the volcano wn coup d cil. 


4 wide, 
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an Eription of Mount Veſacius.” "I 
wide, and ſeven or eight feet deep. They were often hid 
from the fight by a quantity of for7e that had formed 
a cruſt over them, and the lava having been conveyed in 
a covered way for ſome yards, came out freſh again into 
an open channel. After an eruption I have walked in 
ſome of thoſe ſubterraneous or covered galleries which 
were exceedingly curious, the ſides, top and bottom, be- 
ing worn perfectly ſmooth and even in moſt parts by 
the violence of the currents of the red-hot lavas, which 
they had conveyed for many weeks ſucceſſively; in 
others, the lava had incruſted the ſides of thoſe channels 
with ſome very extraordinary /corie: beautifully rami- 
fied white falts'”, in the form of dropping ſtalactites, 
were alſo attached to many parts of the cieling of thoſe 
galleries. It is imagined here, that the ſalts of Veſuvius 
are chiefly ammoniac, though often tinged with green, 
deep, or pale yellow, by the vapour of various minerals. 

In the month of May laſt, there was a conſiderable 
eruption of Mount Veſuvius, when I paſſed a night on 
the mountain in the company of one of my country- 
men, as eager as myſelf in the purſuit of this branch ot 
natural hiſtory . 


(c) I ſent a large ſpecimen of thee © curious volcanic production to the Britiſh 
Muſeum laſt year. 


(d) Mr. BowDLER, of Bath. 


We 
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We ſaw the operation of the lava, in the channels as 
— in the greateſt perfection; but it was, 
indeed, owing to our perſeverance, and ſome degree of 
reſolution. After the lava had quitted its regular channels, 
it ſpread itſelf in the valley, and, being loaded with /cor:e, 
ran gently on, like a river that had been frozen, and had 
maſſes of ice floating on it: the wind changing when we 


were cloſe to this gentle ſtream of lava, which might be 
about fifty or ſixty feet in breadth, incommoded us ſo 
much with its heat and ſmoke, that we muſt have re- 
turned without having ſatisfied our curioſity, had not 


our guide ' propoſed the expedient of walking acroſs it, 
which, to our aſtoniſhment, he inſtantly put in execu- 
tion, and with ſo little difficulty, that we followed him 
without heſitation, having felt no other inconventency 
than what proceeded from the violence of the heat on 
our legs and feet; the cruft of the lava was 10 tough, be- 
ſides being loaded with cinders and cori, that our 


weight made not the leaſt impreſſion on it, and its mo- 
tion was ſo flow, that we were not in any danger of loſing 


our balance and falling on it: however, this experiment 
ſhould not be tried except in caſes of real neceſſity; and 
I mention it with no other view than to point out a poſ- 


(e) BARTOLOMEoO, the Cyclops of Veſuvius, who has attended me on all 
my expeditions to the mountain, and who is an excellent guide, 


ſibility 
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n Brupen of Mount Vefueius. 47 
ſibility of eſcaping, ſhould any one hereafter, upon ſuch 
an expedition as ours, have the misfortune to de incloſed 
between two currents of lava. 

Having thus got rid of the troubleſome heat and 
ſmoke, we coaſted the river of lava and its channels up 
to its very ſource, within a quarter of a mile of the cra- 
ter. The liquid and red-hot matter bubbled up violently, 
with a hiffing and crackling noiſe, like that which at- 
tends the playing off of an artificial firework, and by the 
continual ſplaſhing up of the vitrified matter, a kind of 


arch or dome was formed over the crevice from whence 
the lava iflued. It was cracked in many parts, and ap- 
peared red-hot within, like an heated oven: this hollowed 
hillock might be about fifteen feet high, and the lava 
that ran from under it was received into a regular chan- 
nel, raiſed upon a ſort of wall of /corie and cinders, al- 
moſt perpendicularly, of about the height of eight or ten 
feet, reſembling much an ancient aqueduct. 


We then went up to the crater of the volcano, in | 
which we found, as uſual, a little monntain throwing 
ſcoriæ and red-hot matter with loud exploſions; but the 
ſmoke and ſmell of ſulphur was ſo mtolerable, that we 
were under the neceſſity of quitting that curious ſpot 


with the utmoſt precipitation. 


In 
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48 Sir wii HAM ro dotbunt of - 
In another of my excurſions to Mount Veſuvius laſt 
year, I picked up ſome fragments of large and regular 
cryſtals of cloſe-grained lava or baſalt, the diameter of 
which, when the priſms were complete, may have been 
eight or nine inches. As Veſuvius does not exhibit any 
Java's regularly cryſtallized, and forming what are vul- 
garly called Giants Cauſeways (except a lava that ran 
into the ſea near Torre del Greco in 1631, and which in 
a ſmall degree has ſuch an appearance), this diſcovery 
gave me the greateſt pleaſure '//. 
After this ſlight ſketch of the moſt remarkable events 
on Veſuvius fince the year 1767, which I flatter myſelf 
will not be unacceptable, as it may ſerve to connect what 


I am going to relate with what has already been commu- 
nicated to the Society in my former letters on the ſame 
ſubject, I come to the account of the late eruption, which 
affords indeed ample matter for curious ſpeculation. 


(Ass the fragments of baſalt columns, which I found on the cone of Ve- 
ſuvius, had been evidently thrown out of its crater, may not lava be more ſub- 
ject to cryſtallize within the bowels of a volcano than after its emiſſion, and 
having been expoſed to the open air? And may not many of the Giants Cauſe- 
ways, already diſcovered, he the nuclei of volcanic mountains, whoſe lighter 
and leſs ſolid parts may have been worn away by the hand of time? Mr, rAvu- 
JEIS DE ST. FOND, in his curious book lately publiſhed, and intitled, Re- 
“ cherches ſur les Volcains ẽteints du Vivarais et du Velay,” gives (p. 286.) an 
example of baſalt columns, that are placed deep within the crater of an extin- 
guiſhed volcano. | 


AS 


e amen e, Mount Veſuvius. 4 
As many poetical deſcriptions, of this eruption will 
not be wanting, 1 ſhall confine mine to ſimple matter of 
fact in plain proſe, and endeavour to convey to you, 81 Ry 
as clearly and as diſtinctly as I am able, what I ſaw my- 
ſelf, and the impreſſion it made upon me at the time, 
without aiming in the leaſt at a flowery ſtyle. 

The uſual ſymptoms of an approaching eruption, ſuch 
as rumbling noiſes and exploſions within the bowels 
of the volcano, a quantity of ſmoke iſſuing with force 
from its crater, accompanied at times with an emiſſion 
of red-hot ſcoriæ and aſhes, were maniteſt, more or leſs, 
during the whole month of July; and towards the end 
of the month, thoſe ſymptoms were increaſed to ſuch a 
degree as to exhibit in the night-time the moſt beautiful 
fire-works that can be imagined. 

Theſe kinds of throws of red-hot /cor/@ and other 
volcanic matter, which at night are ſo bright and lumi- 
nous, appear in broad day-light like ſo many black ſpots 
in the midſt of the white ſmoke; and it is this circum. 
ſtance that occaſions the vulgar and falſe ſuppoſition, 
that volcanos burn much more violently at night than in 
the day-time. - 

On Thurſday, the 5th of Auguſt laſt, about two 
o'clock in the afternoon, I perceived from my villa at 
Pauſilipo in the bay of Naples, from whence I have a a 

VoL. LXX. H full 


* 5 U 
. 


56 Sir -witziale HAMILTON's Account of = 

full view of Veſuvius (which is juſt oppoſite, and at the 
_ diftance of about fix miles in a direct line from it) that 
the volcano was in a moſt violent agitation: a white and 
ſulphureous ſmoke iſſued continually and impetuouſly 
from its crater, one puff impelling another, and by an 
accumulation of thoſe, clouds of ſmoke reſembling bales 
of the whiteſt cotton. Such a maſs of them was ſoon 
piled over the top of the volcano as exceeded the height 
and fize of the mountain itſelf at leaſt four times. In 
the midſt of this very white ſmoke, an immenſe quan- 
tity of ſtones, /cor:i2, and aſhes, were ſhot up to a won- 
derful height, certainly not leſs than two thouſand feet. 
I could alſo perceive, by the help of one of RAMs DEN's 
moſt excellent refracting teleſcopes, at times, a quantity 
of liquid lava, ſeemingly very weighty, Juſt heaved up 
high enough to clear the rim of the crater, and then 
take its courſe impetuouſly down the ſteep ſide of Veſu- 
vius, oppoſite to Sorama. Soon after a lava broke out on 
the ſame ſide from about the middle of the conical part 
of the volcano, and, having run with violence ſome 
hours, ceaſed ſuddenly, juſt before it had arrived at the 


cultivated parts of the mountain above Portici, near four 

miles from the ſpot where it iſſued. 
During this day's eruption, as I have been credibly in- 
rmed ſince, the heat was intolerable at the towns of 
- Somma 
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2 Eruption of Mount Veſuvins. .; 
Somma and Ottaiano; and was likewiſe ſenſibly felt at 
Palmia and Lauro, which are much farther from Veſu- 
vius than the former. Minute aſhes, of a reddiſh hue} 
fell ſo thick at Sorama and Ottaiano, that they darkened 
the air in ſuch a manner as that objects could not be dif- 
tinguiſhed at the diſtance of ten feet. Long filaments 
of a vitrified matter like ſpun-glaſs were mixed and fell 
with theſe aſhes '*/; and the ſulphureous ſmoke was ſo 
violent, that ſeveral birds in cages were ſuffocated, the 
leaves of the trees in the neighbourhood of Somma and 
Ottaiano were covered with white ſalts very corroſive. 
About two o'clock in the afternoon, an extraordinary 
globe of ſmoke, of a very great diameter, was diſtinctly 
perceived, by many of the inhabitants of Portici, to ifſue 
from the crater of Veſuvius, and proceed haſtily towards 
the mountain of Sorama, againſt which it ſtruck and diſ- 
perſed itſelf, having left a train of white fmoke, mark- 


(g) During an eruption of the volcano in the ile of Bourbon in 1766, ſome 
miles of country, at the diſtance of fix leagues from that volcano, were covered 
with a flexible, capillary, yellow glaſs, ſome of which were two or three feet 
long, with ſmall vitrous globules at a little diſtance one from the other. Count 
gur rox ſhewed me ſome of this capillary and flexible glaſs, which is preſerved 
in the Royal Muſeum at Paris, and which perfectly reſembles the filaments of 
vitrified matter which fell at Ottaiano and in other parts on the borders of 
Veſuvius during this eruption. soRRENTINo, in his Iſtoria del Veſuvio, pub- 
liſhed at Naples in 1734, likewiſe mentions vitrified matter, like herbs and 
ſtraw, being found on the ground in the neighbourhood of Veſuvius . an 
eruption of thàt mountain in the year 1724. 
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ing the courſe it had taken: this train I perceived plainly 
from my villa, as it laſted ſome minutes; 1 I did not 
ſee the globe itſelf. f 

A poor labourer, who was mg faggots on' the 
mountain of Somma, loft his life at this time, and his 
body not having been found, it is ſuppoſed that, ſuffo- 
cated by the ſmoke, he muſt have fallen into the valley 


from the craggy rocks on which he was at work, and 


been covered by the current of lava that took its courſe 
through that valley ſoon after. An aſs, that was waiting 
for its maſter in the valley, left it very judiciouſly as 
ſoon as the mountain became violent, and, arriving ſafe 
home, gave the firſt alarm to this poor man's family. 
It was generally remarked, that the exploſions of the 
volcano were attended with more noiſe during this day's 
eruption than in any of the ſucceeding ones, when, moſt 
probably, the mouth of Veſuvins was widened, and the 
volcanic matter had a freer paſſage. It is certain, how- 
ever, that the great eruption of 1767 (which in every 
other reſpect was mild, when compared to the late vio- 
lent eruption) occaſioned much greater concuſſions 1 in 
the air by its louder exploſions. 
Friday, Auguſt the 6th, the fermentation in the 
mountain was leſs violent; but, about noon, there was a 
loud report, at which time it was ſuppoſed, that a portion 
of 
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53 
of the little mountain within the crater had fallen in. At 
night the throws from the crater increaſed, and pro- 


ceeded evidently from two ſeparate mouths, which 


emitting red-hot /corie, and in different directions, formed 


a moſt beautiful and almoſt continued fire-work. 


On Saturday, Auguſt the 7th, the volcano remained 


much in the ſame ſtate; but, about twelve o'clock at 


night, its fermentation increaſed greatly. The ſecond 
fever-fit of the mountain may be ſaid to have manifeſted 


itſelf at this time. I was watching its motions from the 


mole of Naples, which has a full view of the volcano, 
and had been witneſs to ſeveral glorious pictureſque ef- 
fects produced by the reflection of the deep red fire, 
which iſſued from the crater of Veſuvius, and mounted 
up in the midſt of the huge clouds, when a ſummer 
ſtorm, called here @ tropea, came on ſuddenly, and 

blended its heavy watry clouds with the ſulphureous and 


miles or more of Veſuvius. 


mineral ones, which were already like ſo many other 
mountains, piled over the ſummit of the volcano; at this 
moment a fountain of fire was ſhot up to an incredible 
height, caſting ſo bright a light, that the ſmalleſt objects 
could be clearly diſtinguiſhed: at any place within fix 


The black ſtormy clouds paſſing ſwiftly over, and at 
times covering the whole or a part of, the bright column 


of. 
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of fire, at other times clearing away, and giving a full 
view of it, with the various tints produced: by its rever- 
berated light on the white clouds above, in contraſt with 
the pale flaſhes of forked lightning that attended thezropea, 
formed ſuch a ſcene as no power of art can ever expreſs. 

That which followed the next evening. was ſurely 
much more formidable and alarming ; but this was more 
beautiful and ſublime than even the moſt lively imagi- 
nation can paint to itſelf, This great exploſion did not 
laſt above eight or ten minates, after which Veſuvius 
was totally eclipſed by the dark clouds, and there fell a 
heavy ſhower of rain. 

Some /cor:@4 and ſmall ſtones fell at Ottaiano during 
this eruption, and ſome of a very great ſize in the valley 
between Veſuvius and the Hermitage. All the inhabitants 
of the towns at the foot of the volcano were in the 
greateſt alarm, and preparing to abandon their houſes, 
had the eruption continued longer. 

One of his Sicilian Majeſty's game-keepers, who was 
out in the fields near Ottaiano, whilſt this combined 
ſtorm was at its height, was greatly ſurprized to find the 
drops of rain ſcald his face and hands, which phenome- 
non was probably occaſioned by the clouds having ac- 
quired a great degree of heat in paſſing through the 
above 
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above mentioned column of fire. The King of Naples 
did me the honour of informing me of this curious cir- 
cumfſtance. 0 is noc 

Sunday, Auguſt the 8th, Veſuvius was quiet till 
towards fix o'clock in the evening, when a great ſmoke 
began to gather again over its crater, and about an hour 
after, a rumbling ſubteranneous noiſe was heard in the 
neighbourhood of the volcano; the uſual throws of red- 
hot ſtones and /corie began, and increaſed every inftant. 
I was at this time at Pauſilipo, in the company of ſeveral 
of my countrymen, obſerving with good teleſcopes the 


curious phenomena in the crater of Veſuvius, which, 


with ſuch help, we could diſtinguiſh as well as if we had 
been actually ſeated on the ſummit of the volcano. The 
crater ſeemed much enlarged by the violence of laſt 
night's exploſions, and the little mountain no longer - 
exiſted. © At about nine o'clock there was a loud report, 
which ſhook the houſes at Portici and its neighbourhood 
to ſuch a degree as to alarm their inhabitants, and drive 
them out into the ſtreets; and, as IJ have ſince ſeen, many 
windows were broken, and walls cracked, by the concuſ- 
ſion of the air from that exploſion, though faintly heard 
at Naples. 
In an inſtant a fountain of liquid tranſparent fire be- 
gan toriſe,and, gradually increaſing, arrived at fo amazing 
a height 
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a height as to ſtrike every one who beheld it with the 
moſt awful aſtoniſhment. I ſhall ſcarcely; be credited 
when I aſſure you, sIR, that, to the beſt of my judgment, 
the height of this ſtupendous column of fire could not 
be lefs than three times that of Veſuvius itſelf, which,, as 
you know, riſes perpendicularly near 3700 feet above 
the level of the ſea '*'. 

Puffs of ſmoke, as black as can poſſibly be imagined, 
ſucceeded one another haſtily, and accompanied the red. 
hot, tranſparent, and liquid lava, interrupting its ſplen- 
did brightneſs here and there by patches of the darkeſt 
hue. Within theſe puffs of ſmoke, at the very moment 
of their emiſſion from the crater, I could perceive a 
bright, but pale, electrical fire, briskly playing about in 
zig zag lines”, 

The wind was S. W.; and though gentle was ſufficient 
to carry theſe detached clouds or puffs of ſmoke out of 
the column of fire, and a collection of them, by degrees, 
formed a black and extenſive curtain (if I may be al- 


Y Se tu ſe? or lettore, a creder lento 
Cis, cle Io dird, non ſara maraviglia; 
Che Io, che l' vidi; appena il mi conſento. 
DANTE INF. Cant, xxv. verſo 46. 
(i) IT mention this circumſtance to prove, that the electrical matter, ſo mani- 
feſt during this eruption, actually proceeded from the bowels of the volcano, 


and was not attracted from a great height in the air, and conducted into its crater 
by the vaſt column of ſmoke, 


' | lowed I 
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lowed the expreſſion) behind it; in other parts of the 
ſky it was perfectly clear, and the ſtars were bright. 

The fiery fountain, of fo gigantic a fize, upon the 
dark ground above mentioned, made the moſt glorious 


contraſt imaginable, and the blaze of it reflected ſtrongly 


on the ſurface of the ſea, which was at that time per- 
fectly ſmooth, added greatly to this fublime view. 

The liquid lava, mixed with ftones and coe, after 
having mounted, I verily believe, at the leaſt ten thou- 
ſand feet, was partly directed by the wind towards Ot- 
taiano, and partly falling almoſt perpendicularly, ſtill 
red-hot and liquid, on Veſuvius, covered its whole 
cone, part of that of the mountain of Somma, and the 
valley between them. The falling matter being nearly 
as vivid and inflamed as that which was continually 


iſſuing freſh from the crater, formed with it one com- 
plete body of fire, which could not be leſs than two miles 
and a half in breadth, and of the extraordinary height 
above mentioned, caſting a heat to the diſtance of at 
leaſt fix miles around it. 

The bruſh wood on the mountain of Sorama was ſoon 
in a blaze, which flame, being of a different tint from 
the deep red of the matter thrown out of the volcano, 
and froth the filvery blue of the electrical fire, ftill added 
to the contraſt of this moſt extraordinary ſcene. 

Vol. LXX. J The 
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The black eloud increaſing greatly once bent towards 
N aples, and feemed to threaten this fair city with ſpeedy: 
deſtruction; for it was charged with electrical matter, 
which kept conſtantly darting about it in ſtrong and 
bright zig zags, juſt like thoſe defcribed: by PLIN I the 
younger in his letter to racirus, and: which accompa- 
nied the great eruption of Veſuvius that proved fatal to 


1 Kis uncle“. This volcanic lightning, however, as I par- 
ticularly remarked, very rarely quitted the cloud, but 


uſually returned to the great column of fire towards the 

crater of the volcano from whence it originally came /. 

Once or twice, indeed, I ſaw this lightning (or Ferilli as it 

is called here) fall on the top of Somma, and ſet. fire to 
+ ſome dry graſs and buſhes 


Fortunately 
(k) © Ab altero latere, nubes atra, et horrenda, ignei ſpiritus tortis vi 
4 bratiſque diſcurfibus rupta, in longas flammarum figuras dehiſcebat ; fulgoribus 
&« illæ, et ſimiles et majores.” PLAIN. Epiſt. | 
(D $0KRENTINO mentions the like obſervation, which he made during an 
eruption of Veſuvius in 1507, when the ſame kind of black cloud bent over 
Naples; theſe are his words. © Alle ore 19. tutti 4 cittadini nelle oſcure tenebre 
fi trovarono in mezzo delle Sattte, delle quali, alcune vedeanſi uſcir dalla for- 
* nace del Veſuvio, e ſcorrere ſino al capo di Pauſilipo, d' onde non paſſando 
„ più inanzi fuor la nuvola delle ceneri, o divertirſi altronde, indietro per 
e 'iſteſſa linea tornarono a ſcopiar ſu la fornace, onde uſcirono: qual moto re- 
* trogrado mai hopotuto intendere.“ 
(n) Some time after the eruption had ceaſed, the air continued ggeatly im- 
pregnated with electrical matter. The Duke of Cotrofiano, a Neapolitan 
nobleman (who, from his ſuperior knowledge in experimental philoſophy and 
5 mechanics, 


— 
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Fortunately for us the wind increaſing from the S.W. 
quarter, carried back the threatning-cloud juſt as it had 
reached the city, and began to occation great alarm, All 


public diverſions ceaſed in an inſtant, and the theatres 


being ſhut, the doars of the churches were thrown open. 
Numerous proceſſions were formed in the ſtreets, and wo- 
men and children, with diſhevelled heads, filled the air 
with their cries, inſiſting londly upon the relics of St. 
Januarius being immediately oppoſed to the fury of the 
mountain: in ſhort, the populace of this great city began 
to diſplay its uſual extravagant mixture of riot and bi- 
gotry, and it ſome ſpeedy and well-timed precautions had 
not been taken, Naples would, perhaps, have been in 
more danger of ſuffering from the irregularities of its 
lower claſs of inhabitants than from the angry volcano. 

But to return to my ſubject: after the column of fire 
had continued in full force near half an hour, the erup- 
tion ceaſed all at once, and Veſuvius remained ſullen and 
filent. After the dazzling light of the fiery fountain %, 


mechanics, does honour to his .country) told -me, that having, about half an 
hour after the great eruption had ceaſed, held a Leyden bo:tle, armed with a 
pointed wire, out of his window at Naples, it ſoon became confiderably charged. 
Whilſt the eruption was in force, its appearance was too alarming to allow ene 
to think of ſuch experiments. 

(1) The light diffuſed by this huge column of fire was fo ſtrong, that the 
moſt minute objects could be diſcerned clearly within the compaſs of ten miles 
or more round the mountain. Mr. MoazRis, an Engliſh gentleman, told me, 
that at Sorrento, which is twelve miles from Veſuyius, he read the title page 
ef a bock by that volcanic light. 


. ; all 
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all ſeemed dark and difmal, except the cone of Veſuvius, 
which was covered with glowing cinders and /corie,. 
from under which, at times, here and there, ſmall ſtreams 
of liquid lava eſcaped, and rolled down the ſteep ſides of 
the volcano. This icene put me in mind of MARTIAL'S 
deſcription of Etna: 

Cuncta jacent Jrammis, et trifti merſa favilld.. 

In the parts of Naples neareſt Veſuvius, whilſt the 
eruption laſted, a mixed ſmell, like that of ſulphur, with 
the vapours of an iron foundery, was ſenſible; but 
nearer to the mountain that ſmell was very offenſive, as 
L have often found it in my viſits to Veſuvius during an 
eruption. 

Thus, sIR, have F endeavoured to convey to you at 
leaſt a faint idea of a ſcene fo glorious and fublime as, 
perhaps, may have never before been viewed by human 
eyes, at leaſt in ſuch perfection. 

I am ſenſible, from the traces of them I have obſerved 
in the volcanic ſtrata, which compoſe the greateſt part of 
this country, that there have been many more conſidera- 
ble eruptions than the one juſt deſcribed; yet, moſt pro- 
bably, thoſe very violent eruptions muſt either have been 
attended with earthquakes, and other ſuch alarming cir- 
cumſtances, as to make the beholders leſs attentive to the 
beauty of the ſcenes ſuch phenomena offered than to 

their 
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their own ſafety; or clouds of ſmoke and aſhes, as is 
uſually the caſe in all great eraptions, muſt have ſo far 
obſcured the volcano, as to exhibit only a confuſed maſs 
of fire and ſmoke. 

Whilft we had been enjoying the extraordinary fight 
of this gigantic fountain of liquid fire in perfect ſafety, 
the unfortunate inhabitants- of the other ſide of the 
mountain of Somma, particularly at Ottaiano and Caccia- 
bella, were involved in that dark and ſooty cloud which 
formed ſo proper a back ground to our bright picture, 
and were pelted with ſtones and /corie of lava; but I ſhall 
preſently give you a particular deſcription of their truly: 
diſtreſsful ſituations, juſt as J had it from many of the: 
poor ſufferers themſelves, when I viſited that part of the 
country a few days after this eruption. 

Monday, Auguſt the 9th,. about nine o'clock in the- 
morning, the fourth fever-fit of the mountain began to- 
manifeſt itſelf by the uſual ſymptoms, ſuch as a ſubter- 
raneous boiling noiſe, violent exploſions of inflamed 
matter from the crater of the volcano, accompanied with 


imoke and aſhes, which ſymptoms: increaſed every in- 
ſtant. The ſmoke was of two ſorts; the one as white as 
inow, and the other as black: as jet. 

The white, as deſcribed in the former part of this 
Journal, rolled gently maſs over maſs, reſembling bales: 
of 


. 
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of the ſofteſt cotton; and the black compoſed of /eorrz 
and minute aſhes ſhot up with force in the midſt of the 
white ſmoke, which, from the minerals, was alto ſome- 


times tinged with yellow, blue, and green. Preſently 


Fuch a tremenduous maſs of theſe accumulated clouds 


ſtood over Veſuvius as ſeemed to threaten Naples again, 


and actually made the mountain atielt appear a mole- 
Hill. 
This day's eruption was ſimilar to that of Thurſday 
laſt, but many degrees more violent. Some ſtoues, thrown 
near as high as thoſe of laft night, tell on the mountain 
of Sorama, and ſet fire to the bruth wood with which 1t 
4s covered; but there being little wind, and that Weſter- 
ly,:the volcanic matter roſe and fell in a more perpendi- 
cular direction, and Ottaiano did not ſuffer by this day's 
eruption; but moſt of the inhabitants of the towns, on 
the borders of Veſuvius, fled to Naples, alarmed by the 
tremendous clouds and the loud exploſions. 


We remarked, that ſeveral very large ſtones, after 
having mounted to an immenſe height, formed a para- 
bala, leaving behind them a trace of white ſmoke that 
marked their courſe ; ſome burſt in the air exactly like 
bombs, and others fell into the valley between Somma 
and Veſuvius without burſting; others again burſt into 


a thou- 
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a thouſand pieces ſoon after their emiſſion from the cra— 


ter: they might very properly be called volcanic bombs. 
In the-ſmoke iſſuing from: the crater of Veſuvius we 


which: ſeemed. to communicate itſelf inſtantaneouſly 
from one cloud to another, and ſometimes affected thoſe 


that were very high in the great maſs above the volcano. 


time. 


Upon the whole, this day's eruption was very alarm 


ing; until the lava broke out about two O clock, and ran 
three miles between the two mountains, we were in 


continual apprehenſion of ſome fatal event. It continued 
to run about three hours, during which time every other 
ſymptom of the mountain fever gradually abated, and at: 


ſeven o'clock. at night all was calm. 
It was- univerſally. remarked, that the air this night, 


trace behind them, but which quickly diſappeared. The 
night was remarkably fine, ſtar-light,. and without a 
cloud. This kind of electrical fire ſeemed to be harm-- 


leſs,, - 


often remarked: a ſudden briſk and quivering motion, 


Though I could not diſcern any electrical fire, yet I make 
no doubt, but that the effect above mentioned was occa-- 
ſioned by it, and would have. been. viſible in the night-- 


for many hours after the eruption, was filled with me- 
teors, ſuch as are vulgarly called falling ſtars; they ſhot. 
generally in an horizontal direction, leaving a luminous 


* 
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leſs, and never to reach the ground; whereas that with 
which the black volcanic cloud of laſt night was preg 


nant appeared miſchievous, like the lightning that at- 
tends a ſevere thunder ſtorm, as we ſhould undoubtedly 
Have experienced, had the eruption continued longer, 
and the cloud ſpread over Naples. The ſame kind of 
lightning proved fatal to ſeveral people, and did great 
damage within the ſpace of many miles round Veſuvius 
during its great eruption of 1631, as is mentioned in 
one of my former letters on this ſubject. 
During this day's eruption the relics of St. Januarius 
were carried in proceſſion, and expoſed to the furious 
mountain from the bridge of the Maddalena, amidſt a 
Prodigious concourſe of people, who are at this moment 
well convinced, that to this ceremony alone Naples may 
attribute its happy eſcape. 
It was from their Sicilian Majeſties palace at Pauſilipo 


that 1 made my obſervations on this day's eruption, and 
in the preſence of their Majeſties, who had been pleaſed 
to ſend for me in the morning, as ſoon as the volcano 

became turbulent. 
Tueſday, Auguſt the roth, Veſuvius was quiet. 
Wedneſday, Auguſt the 1 ith, about fix clock in the 
morning, the fifth and laſt fever-fit of the mountain 
came on, arid gradually increaſed. About twelve o'clock 
TO 
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it was at its height '”, and very violent indeed, the explo- 
ſions being louder than thoſe that attended the former 
eruptions, We could not judge of the height of the vol- 
lies of ſtones and ſcoriæ, as ſome rainy clouds were 
blended with the volcanic ones, and hid the upper part 
of the cone and crater of Veſuvius from our view, 

The ſame mountains of white cotton-like clouds, piled 


one over another, roſe to ſach an extraordinary height, 
and formed ſuch a coloflal maſs over Veſuvius, as cannot 
poſſibly be deſcribed, or ſcarcely imagined. It may have 
been from a ſcene of this kind, that the ancient poets 


took their ideas of the giants waging war with Jupiter. 


About five o'clock in the evening the eruption ceaſed, 


ſome rain having fallen this day, which having been 
greatly impregnated with the corroſive ſalts of the vol- 
cano, did much damage to the vines 1n its neighbour- 
hood. 

Thurſday and Friday, the 12th and 1 3th of Auguſt, 
Veſuvius continued to ſmoke confiderably, and at times 


flight exploſions were heard, like cannon at a great diſ- 


tance; but there have been no more throws from i its Cra- 


( It has been remarked by the oldeft people in the neighbourhood of Veſu- 
vius, that in its eruptions the volcano is ſubject to a criſis at noon and midnight; 


and, indeed, from my own obſervation, I believe that remark to be well- 
founded. 
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ter, 
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ter, nor any ſtreams of lava From its flanks, ſince Wed- 
neſday laſt. 5 

on Saturday, Auguſt the 1 5th, I went, accompanied 
by Count LAMBERG, the Imperial Miniſter at this Court, 
to viſit Ottaiano and Caccia-bella, the diſtrict which had 
been moſt ſeverely treated by the heavy and deſtructive 
ſhower of volcanic matter from the crater-of Veſuvius 
laſt Sunday tiight. 

Soon after having paſſed the town of Somma, we 
began to perceive, that the heat of the fiery ſhower, 
which had fallen in its neighbourhood, had affected the 
leaves of the trees and vines, which we found ſtill more 
parched and ſhrivelled in proportion as we approached 
the town of Ottaiano, which may be about three miles 
from Soma. At about the diftance of a mile from 
Somma, we began to perceive freſh cinders or /cor:@ of 
lava, thinly ſcattered on the road and in the fields. Every 
ſtep we advanced we found them of a larger dimenſion, 
and in greater abundance. At the diſtance of a mile 
and a half from Ottaiano, the ſoil was totally covered by 
them, and the leaves and fruit were either intirely ſtrip- 
ped from the trees, or remained thinly on them, ſhri- 
velled and dried up by the intenſe heat of the volcanic 
ſhower. 


After 
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After having paſſed through the moſt fertile country, 
abounding with trees loaded with fruits of every kind, 
and the moſt luxuriant vegetation, through gay villages 
crouded with chearful inhabitants, to come at once to 
ſuch a ſcene of deſolation and miſery, affording to our 
view nothing but heaps of black cinders and aſhes, 
blaſted trees, ruined houſes, with a few of their ſcattered 
inhabitants juſt returned with ghaſtly, diſmayed coun- 
tenances, to ſurvey the havock done to their tenements 
and habitations, and from which they themſelves had 
with much difficulty eſcaped alive on Sunday laft, was 
ſuch a melancholy ſcene as can neither be deſcribed or 
forgotten. | 
We found the roof of his Sicilian Majeſty's ſporting 
ſeat at Caccia-bella much damaged by the fall of large 
ſtones and heavy /cori@, ſome of which, after having 
been broken by their fall through the roof, ſtill weighed 
upwards of thirty pounds. This place, in a direct line, 
cannot be leſs than four miles from the crater of Veſu- 


vius. 

The moſt authentic accounts have been received of 
the fall of ſmall volcanic ſtones and cinders (ſome of 
which weighed two ounces) at Benevento, Foggia, and 
Monte Mileto, upwards of thirty miles from Veſu- 
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vius (o; but what is moſt extraordinary (as there was ; but 
little wind during the eruption of the eighth of Auguſt) 
minute aſhes fell thick that very night upon the town of 
Manfredonia, which is at the diſtance of an hundred 
miles from Veſuvius (“). | 

Theſe facts ſeem to confirm the extreme ſuppoſed 
height of the column of fire that iſſued from the crater 
of Veſuyius laſt Sunday night, and are greatly in ſupport 
of what we find recorded in the hiſtory of Veſuvius with 
reſpect to the fall of its aſhes at an amazing diſtance, and 


in a ſhort ſpace of time, during its violent eruptions. 

We proceeeded from Caccia-bella to Ottaiano, which 
is a mile nearer to Veſuvius, and is reckoned to contain 
twelve thouſand inhabitants. Nothing could be more 
diſmal than the ſight of this town, unroofed, half buried 


D The prince of Monte Mileto told me, that his ſon, the Duke of Popoli, 
who was at Monte Mileto the 8th of Auguſt, had been alarmed by the ſhower 
of cinders that fell there, ſome of which he had ſent to Naples, weighing two 
ounces; and that ſtones of an ounce had fallen upon an eſtate of his ten miles 
farther off. Monte Mileto is about thirty miles from the volcano. 

(q) The Abbe GALIANI, well known in the literary world, told me, that 
his fiſter, a nun in a Convent at Manfredonia, had wrote to enquire after him, 
imagining that Naples muſt have been deftroyed, when they, at ſo great a diſ- 
rance, had been ſo much alarmed by a ſhower of minute aſhes, which fell on 
that city at eleven o'clock at night, the 8th of Auguſt, as to open all the 
churches, and go to prayers. As the great eruption happened at nine o'clock at 
night, the aſhes muſt have travelled an hundred miles within the ſhort ſpace of 
two hours, 


under 


< 
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under black ſcoriæ and aſhes, all the windows towards 
| the mountain broken, and ſome of the houſes themſelves 
burnt, the ſtreets choaked up with theſe aſhes (in ſome 
that were narrow, the Hratum was not leſs than four feet 
thick), and a few of the inhabitants juſt returned were 
employed in clearing them away, and piling up the aſhes 
in hillocks to get at their ruined houſes. Others were aſ- 
ſembled in little groups, inquiring after their friends and 


neighbours, relating each other's woes, croſſing them- 
ſelves, and lifting up their eyes to Heaven when they men- 
tioned their miraculous eſcapes. Some monks, who were 
in their convent during the whole of the horrid ſhower, 
gave us the following particulars, which my related 
with ſolemnity and preciſion. 

The mountain of Somma, at the foot of which Ottai- 
ano is ſituated, hides Veſuvius from its fight, ſo that till 
the eruption became conſiderable it was not viſible to 
them. On Sunday night, when the noiſe increaſed, and 
the fire began to appear above the mountain of Somma, 
many of the inhabitants of this town flew to the 
churches, and others were preparing to quit the town, 
when a ſudden violent report was heard; ſoon after 
which they found themſelves involved in a thick cloud 
of ſmoke and minute aſhes: a horrid claſhing noiſe was 
heard in the air, and preſently fell a deluge of ſtones and 
lars, 
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large /eorie, ſome of which /corice were of the diameter 
of ſeven or eight feet, and muſt have weighed more than 
an hundred pounds before they were broken by their 
fall, as ſome of the fragments of them, which I picked 
up in the ftreets, ſtill weighed upwards of fixty pounds. 
When theſe large vitrified maſſes either ſtruck againſt 
one another in the air, or fell on the ground, they broke 
in many pieces, and covered a large ſpace around them 


with vivid ſparks of fire, which communicated their heat 
to every thing that was combuſtible ). In an inſtant the 
town, and country about it, was on fire in many parts; 
tor in the vineyards there were ſeveral ſtraw huts, which 
had been erected for the watchmen of the grapes, all of 


which were burnt. A great magazine of wood in the 
heart of the town was all in a blaze, and, had there been 
much wind, the flames muſt have ſ pread univerſally, and 
all the inhabitants would have infallibly been burnt in 
their houſes, for it was impoſſible for them to ſtir out. 
Some who attempted it with pillows, tables, chairs, the 
tops of wine caſks, &c. on their heads, were either 
knocked down, or ſoon driven back to their cloſe quarters 
under arches, and in the cellars of their houſes. Many 


(r) Theſe maſſes were formed of the liquid lava, the exterior parts of which 
had become black and porous by cooling in the long traverſe they had made 
through the air, whilſt the interior parts, leſs expoſed, retained an extreme heat, 
and were perfectly red. 


Were 
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were wounded, but only two perſons have died of tlie 
wounds they received from this dreadful volcanic ſhower. 
To add to the horror of the ſcene, inceſſant volcanic 
lightning was whiſking about the black cloud that ſur- 
rounded them, and the ſulphureous ſmell and heat would 
ſcarcely allow them to-draw their breath. 


In this miſerable and alarming ſituation they remained 
about twenty-five minutes, when the volcanic ſtorm 
ceaſed all at once, and the frightened inhabitants of Ot- 
taiano, apprehending a freſh attack from the turbulent 
mountain, haſtily quitted the country, after having de- 
poſited the ſick and bed-ridden, at their own defire, in 
the churches. 

Had the eruption laſted an hour longer, Ottaiano muſt 
have remained exactly in the ſtate of Pompeia, which 


was buried under the aſhes of Veſuvius juſt 1700 years 
ago, with moſt of its inhabitants, whoſe bones are to this 
day frequently found under arches and in the cellars of 
the houſes of that ancient city. 

We were told of many miracles that had been wrought 
by the images of ſaints at this place during the late 


diſaſter; but, as they are quite foreign to my purpoſe, I 
hall, as uſual, paſs them over in ſilence. 

The palace of the Prince of Ottaiano is ſituated on an 
eminence above the town, and nearer the mountain, the 
{teps 


appearance peeping from under the black aſhes, which 
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ſteps leading up to it, being deeply covered with vol- I 
canic matter, reſembled the cone of Veſuvius, and the 
white marble ſtatues on the baluſtrade made a ſingular 


| had entirely covered both the baluſtrade and their pe- 
deſtals. The roof of the palace was totally deſtroyed, and 
the windows were: broken; but the houſe itſelf, being 
{trongly built, had not ſuffered much. 

We had an opportunity of ſeeing here any: the 
quality of the dreadful ſhower, as the volcanic matter, 
which broke through the roof of the palace, and fell into 
the garrets on the balcomies and in the courts, had not 


been removed. It was compoſed of the /corie of freſh 
lava much vitrified, great and ſmall, mixed with frag- 
ments of ancient ſolid lavas of different ſorts: many 
pieces were enveloped by the new lava, which formed a 
cruſt about them; and others were only lightly varnithed 
by the freſh lava. Theſe kind of ſtones being very com- 
pact, and ſome weighingeight or ten pounds, muſt have 
fallen with greater force than the heavier /cor/@, which 
were very porous, and had the great ſurface above men- 
tioned. 

The palace of Ottaiano is built on a thick frazum of 
ancient lava, which ran from the mountain of Sormma 
hen in its active volcanic ſtate. Under this ratum we 


were 
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were ſhewn three grottoes, from which iſſues a conſtant 
extreme cold wind, and at times with impetuoſity, and a 


noiſe like water daſhing upon rocks. They are ſhut up 
with doors like cellars, and are made uſe of as ſuch, as 
alſo to keep proviſions freſh and to cool liquors. I had 
never ſeen theſe ventaroli before. In my letter to Dr. 
MATY, upon the nature of the ſoil round Naples, I have 
mentioned others of the ſame kind that I had met with 
on Veſuvius, Etna, and in the Iſland of Iſchia (/. 

We obſerved, that the tract of country completely co- 
vered with a ãgratum of the volcanic matter above men- 
tioned was about two miles and a half broad, and as 
much in length, in which ſpace the vines and fruit trees 
were totally ſtripped of their leaves and fruit, and had 
the appearance of being quite burnt up; but, to-my 
great ſurprize, having viſited that country again two 
days ago, I ſaw thoſe very trees, which were apple, pear, 
peach, and apricot, in blofſom again, and ſome with the 
fruit already formed, and of the ſize of hazel-nuts. The 
vines there had alſo put forth freſh leaves, and were in 


(s) At Cefi, in the Roman State, towards the Adriatic, there are many ſuch 
ventaroli; and the inhabitants of that town, by means of leaden pipes, conduct 
the freſh air from them into the very rooms of their houſes, ſo that by turning a 
cock they can cool them to any degree. Some who have refined full more upon 
this luxury, by ſmaller pipes, bring this cold air under the dining table, fo as to 
cool the bottle of liquor pon it, 
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74 
bloom. Many foxes, hares, and other game, were de- 
ſtroyed by the fiery ſhower in the diſtrict of Somma and 
Ottaiano 


— #— 
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His Sicilian Majeſty, whoſe goodneſs of heart inclines 
him on all occaſions to ſhew his benevolence and aſſiſt 


the unfortunate, has ordered a conſiderable ſum of mo- 
ney to be diſtributed among the unhappy ſufferers of 


Ottaiano and its neighbourhood. 
On the 18th of September I went upon Mount Veſu- 


vius, accompanied by Lord HERBERT and my uſual guide. 


We could not poſſibly reach its crater, being covered 
with a thick ſmoke, too ſulphureous and offenſive to be 
encountered; neither would it have been prudent to have 
ventured up, had there not been that impediment, as it 


was evident, from the loud reports we heard from time 


to time, that there exiſted {till a great fermentation 
within the bowels of the volcano. We therefore con- 
tented ourſelves with examining the effects of the late 


extraordinary eruption on its cone, and in the valley be- 


tween it and the mountain of Somma. 
The conical part of Veſuvius is now covered with 
fragments of lava and /cori@, which makes the aſcent 


(t) Having had the honour of being on a ſhooting party lately with the King 
of Naples, at the foot of Veſuvius and Somma, ſeveral dead hares were found, 
and we killed others whoſe backs were quite bare, the*fur having been finged off 
of them by the hot aſhes. 

much 
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much more difficult and troubleſome than when it was 
only covered with minute afhes. T he particularity of 
this laſt eruption was, that the lava which uſually ran 
out of the flanks of the volcano, forming caſcades, rivers, 


and rivulets of liquid fire, was now chiefly thrown up 
from its crater in the form of a gigantic fountain of 
fire % which falling ſtill in ſome degree of fuſion has, in 

a manner, 


(a) SORRENTINO mentions, in his Iſtoria del Veſuvio, that the volcano in 
1676 vented itſelf in the like manner. Non a torrenti modo mando fuori le 
c ſue viſcere, ma tutti in aria menolla.” Such wonderful, violent, and ſud- 
den emiſſions of liquid lava muſt have been occaſioned by ſome accidental and 
extraordinary cauſe; and I was inclined to think, that a ſudden communication 
of water with the lava in fuſion might be the occaſion of ſuch a phenomenon, 
particularly as we know that pools of rain-water have been found formerly in 
caverns within the bowels of Veſuvius ; and that a river, ſuppoſed to be that 
anciently called Draco, and which was buried by an ancient eruption, burſt out 
ſome years ago with ſuch force, from under a firatum of lava at Torre del 
Greco, as to be ſufficient to turn mills there ; but a late curious experiment, 
mentioned by Monſ. DE FAUJas, in his Recherches ſur les Volcans eteints, 
p. 176. ſeems to contradift my ſuppoſition ; and that water introduced to the 
furnace of a volcano, finding there a more rarified air, would not produce an 
exploſion. Monſ. DESLAupEs, Director of the Royal Manufacture of Looking- 
glaſs at St. Gobin, made the following experiment in 1768, in the preſence of 
the Duke DE LA RoCHEFOUCAULT, Monſ. DE FAUJAs, and others. He poured 
ſome water upon a quantity of glaſs in fuſion, and which had been in that ſtate 
In the crucible for twelve hours. The water did not occaſion the leaſt fermen- 
tation ; but, on the contrary, rolled upon its ſurface, without even producing 
any ſmoke, and after baving become ſeemingly red-hot, like the metal in fuſion, 
diſappeared in about three minutes, without having occaſioned the leaſt explo- 
ſion. If the great emiſſions of lava above mentioned were not then occaſioned 


by water mixing with the lava, may not they have been produced by violent 
L 2 5 fubter- 
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a manner, caſed up the conical part of Veſuvius with a 

Aratum of hard /coriz : on the fide next the mountain of 

Somma, that /fratum is ſurely more than one hundred 

feet thick, forming a high ridge. The valley between 

Veſuvius and Somma has received ſuch a prodigious 

quantity of lava and other volcanic matter during this 
laſt eruption, that it is raiſed, as 1s imagined, two hundred 

and fifty feet or more. Three ſuch eruptions as the laſt 

would completely fill up the valley, and, by uniting Veſu- 

vius and Somma, form them into one mountain, as they 

moſt probably were before the great eruption in the reign 

of TIiTUs. In ſhort, I found the whole face of Veſuvius 
changed. Thoſe curious channels, in which the lavaran in 


the month of May laſt, are all buried. The volcano ap- 
pears to have likewiſe increaſed in height; the form of the 


crater is changed, a great piece of its rim towards Somma 
being wanting; and on the fide towards the ſea it is alſo 
broken. There are ſome very large cracks towards the point 
of the cone of the volcano, which makes it probable, that 
more of the borders of the crater will fall in. The ndge 
of freſh volcanic matter on the cone of Veſuvius towards 
Somma, and the thick //razum in the valley, are likewiſe 


ſubterraneous exhalations having forced their way into the cauldron of the vol- 
cano (if J may be allowed the expreſſion) replete with matter in fuſion, and 
blown its whole contents, with what even oppoſed its paſſage, at once into the 
air? | 


full 
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full of cracks, from which there iffues a conſtant ſul- 
phureous ſmoke that tinges them and the circumjacent 
ſcoriæ and cinders with a deep yellow, or ſometimes a 
white tint. Theſe laſt mentioned cracks, though deep, 
do not, as I apprehend, paſs the fratum formed by the 
laſt eruption, and which, from its extreme thickneſs, 
particularly in the valley, will probably retain a great 
degree of heat for ſome years to come, as did a thick 
firatum of lava that ran into the %a grande in the year 
1767. 

The number and ſize of the ſtones, or, more properly 
ſpeaking, of the fragments of lava which have been 
thrown out of the volcano in the courſe of the laſt erup- 
tion, and which lie ſcattered thick on the cone of Veſu- 
vius, and at the foot of it, is really incredible. The largeſt: 
we meaſured was in circumference no leſs than one hun- 
dred and eight Engliſh feet, and ſeventeen feet high. It: 
is a ſolid block, and is much vitrified : in ſome parts of it 
there are large pieces of pure glaſs, of a brown yellow. 
colour, like that of which our common bottles are made, 
and throughout its pores ſeem to be filled with perfect 
vitrifications of the ſame ſort. The ſpot where it 
alighted is plainly marked by a deep impreſſion almoſt. 

at the foot of the cone of the volcano, and it took three 


| bounds before it ſettled, as is plainly perceived by the 
marks 


58 Sir WILLIAM HAMILTON'S Account of 
marks it has left on the ground, and by the ſtones which 
it has pounded to atoms under its prodigious weight, 
When we conſider the enormous ſize and weight of ſach 
a ſolid maſs, thrown at leaſt a quarter of a mile clear of 


the mouth of the volcano, we can but admire the won- 
derful powers of nature, of which, being ſo very ſeldom 
within the reach of human inſpection, we are in general 
too apt to judge upon much too ſmall a ſcale. 
Another ſolid block of ancient lava, ſixty-ſix feet in 
circumference, and nineteen feet high, being nearly of a 
ſpherical ſhape, was thrown out at the ſame time, and lies 
near the former. This ſtone, which has the marks of 
having been rounded, nay almoſt poliſhed, by continual 
rolling in torrents, or on the ſea-ſhore, and which. yet has 
been ſo undoubtedly thrown out of the volcano, may be 
the ſubje& of curious ſpeculations”. Another block of 
ſolid lava that was thrown much farther, and lies in the 
valley between the cone of Veſuvius and the Hermitage, 
is ſixteen feet high, and ninety-two feet in circumfe- 
rence, though it plainly appears, by the large fragments 
that lie round, and were detached from it by the ſhock 


(x) Or may not this ſtone be a ſpherical volcanic baſalt, ſuch as one of 
forty-five feet in circumference, deſcribed by Monſ. FauJjas DE ST. FOND, in 
p- 155. of his curious book on the ſubje& of extinguiſhed yolcanos ? 


of 
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of its fall, that it muſt have been twice as conſiderable 
when in the air. 

There are thouſands of very large fragments of dif- 
ferent ſpecies of ancient and modern lavas, that lie ſcat- 
tered by the late exploſions on the cone of Veſuvius, and 
in the vallies at its foot; but theſe three were the largeſt 
of thoſe we meaſured”, 

We found alſo many fragments of thoſe volcanic 
bombs that burſt in the air, as mentioned in the former 
part of this. journal; and ſome entire, having fallen to 
the ground without burſting. The freſh red-hot and li- 
quid lava having been thrown up with numberleſs frag- 
ments of ancient lavas, the latter were often cloſely en- 
veloped by the former; and probably when ſuch frag-- 
ments of lava were porous and full of air bubbles, as is 
often the caſe, the extreme outward heat, ſuddenly rari-- 
fying the confined air, cauſed an exploſion. When theſe 
fragments were of. a more compact lava they did not ex- 
plode, but were ſimply incloſed by the freſh lava, and 
acquired a ſpherical form by whirling in the air, or roll- 
ing down the ſteep ſides of the volcano. 


(y) We meaſured two other ſtones in the valley between Somma and Veſu- 
vius; the one was twenty-two feet and a half long, thirteen feet and a half 
bak and ten feet high; the other, eye feet and a half high, and ſeyenty-two ' 


feet in circumference. 


2 | The- 
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The ſhell or outward coat of the bombs that burſt, 
and of which we found ſeveral pieces, was always com- 
poſed of freſh lava, in which many ſplinters of the more 
ancient lava that had been incloſed are ſeen ſticking. I 


was much pleaſed with this diſcovery, having been 
greatly puzzled for an explanation of this volcanic ope- 
ration, which was new to me, and which was very fre- 
quent during the eruption of the gth of Auguſt. 

The phenomenon of the natural ſpun-glaſs, which 
tell at Ottaiano with the aſhes on the th of Auguſt, was 
Hkewiſe clearly explained to me here. I have already 
mentioned, that the lava thrown up by this eruption was 
in general more perfectly vitrified than that of any for- 
mer eruption, which appeared plainly upon a nearer 
examination of the fragments of freſh lava, the pores of 
which we generally found full of a pure vitrification, 
and the /corie themſelves, upon a cloſe examination with a 
magnifying glaſs, appeared like a confuſed heap of fila- 
ments of a foul vitrification, When a piece of the ſolid 
freſh lava had been cracked in its fall without ſeparating 
entirely, we always ſaw capillary fibres of perfect glaſs, 
reaching from fide to fide within the cracks. If I may 
be allowed a mean compariſon, which, however, conveys 
the idea of what I wiſh to explain better than any other 
I can think of, this lava reſembled a rich Parmefan 


cheeſe, 
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cheeſe, which, when broken and gently ſeparated, | pins 
out tranſparent filaments from the little cells that con- 
tained the clammy liquor of which thoſe filaments were 
compoſed. The natural ſpun-glaſs, then, that fell at Ot- 
taiano during this eruption, as well as that which fell in 
the Iſle of Bourbon in the year 1766, muſt have been 
formed, moſt probably, by the operation of ſuch a ſort 
of lava as has been juſt deſcribed, cracking and ſepa- 


rating in the air at the time of its emiſſion from the cra- 
ters of the volcanos, and by that means ſpinning out the 
pure vitrified matter from its pores or cells, the wind at 
the ſame time carrying off thoſe filaments of glaſs as faſt 
as they were produced. 

I obſerved, ſticking to ſome very large fragments 
of the new lava, which were of a cloſe grain, ſome 
pieces of a ſubſtance, whoſe texture very much reſem- 
bled that of a true pumice ſtone; and, upon a cloſe exa- 
mination, and having ſeparated them from the lava, I 
perceived, that this ſubſtance had actually been forced 
out of the minute pores of the ſolid ſtone itſelf, and was 
a collection of fine vitreous fibres or filaments, con- 
founded together at the time of their being preſſed out 
by the contraction of the large fragments of lava in cool- 
ing, and which had bent downwards by their own 
weight. This curious ſubſtance has the lightneſs of a 

VoL. LXX. M pumice, 
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pumice, and reſembles it in every reſpect except being af 
a darker colour. 
When the pores of the freſh ſolid lava were large and 
filled with pure vitrified matter, we found that matter 
ſometimes blown into bubbles on its furface,, I ſuppoſe, by 
the air which had heen forced out at the time the lava con- 
tracted itſelf in cooling: thoſe bubbles, being thin, ſhewed 
that this volcanic glaſs has the kind of tranſparency of 
our common glaſs battles, and is like them of a dirty 
yellow colour. I detached with a haramer ſome large 
Pieces of this kind of glaſs as big as my faſt, which. ad- 
Hered to, and was incorporated with, ſome of the larger 
fragments of lava, and, though of the ſame kind, from 
their thickneſs they appeared perfectly black, and were: 
Opaquèe. 
Another particularity is remarkable in the lava of 
this eruption: many detached pieces of it are in the ſhape 
of a barley- corn or of a plumb-ſtone, ſmall at each end, 
and thick in the middle. We picked up ſeveral, and ſaw 
many more which were too heavy for us to carry off, for 
they muſt have weighed more than ſixty pounds; ſome 
of the ſmaller ones did not weigh an ounce. I ſuppoſe 
them to be drops from the liquid fountain of fire of 
the 8th of Auguſt, which might very naturally acquire 
fuch a form in their fall; but the peaſants in the neigh- 
bourhood 
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bourhood of Vefuvins are well convinced: that they are 
the thunder-bolts that fell with the volcanic lightning. 
We found many of the volcanic bombs or, properly 
peaking, round balls of freſh lava, large and ſmall; aff 
of which have a nucleus compoſed of a fragment of more 
There were alſo ſome other cu- 
rious vitrifications, very different from any I had ever 
ſeen before, mixed with the late fallen ſhower of huge 


ancient and ſolid lava. 


/corie and maſſes of lava. 

Though I have endeavoured to be as particular and 
clear as poſſible in the deſcription I have given of the 
curious ſubſtances produced by the late eruption of Ve- 
ſuvius, yet, as ſpecimens of thoſe ſubſtances will explain 
more at one ſight than I can pretend to do by whole 
pages in writing, I ſhall not fail to ſend you, by the firſt 
favourable opportunity, a collection of them, which I 
have ſet apart for that purpoſe, particularly as, I flatter 
myſelf, they may ſerve to give ſome light into a hitherto 
J obſcure ſubject: I mean, the nature and manner of the 
formation of pumice-ſtones. | 

Veſuvius continues to ſmoke conſiderably, and we 
had a flight ſhock of an earthquake yeſterday ; ſo that I 
do not think, notwithſtanding the late eruptions having 
been ſo very conſiderable, that the volcano has vented 


itſelf ſo ſufficiently as to remain long quiet. 
M 2 - muſt 


* 


—_— * * 5 7 nn % 2 oo 4 = » F R 2 4. # | YT 
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; 84; Sir WILLIAM HAMILTON'S Account, &c. 
I muſt now, sIn, beg your pardon if I have treſpaſſed 
too much upon your time: I meaũt to be ſhort, clear, 
and explicit; and if, by aiming at the two latter, I have 
. failed in the former, I hope I ſhall be excuſed, and that 
you will pleaſe to take the will for the deed. 


I am, &c. 


= „% D „ „eee 
% %½%%% %%% %% „„ % en, 
rr 1 17 „0 * 0 7 48 0 * * 1 


gold 


4 


„ 


I 

mL 
* "pf 1440 | 
"ff, 


8.7. 


404, 
mn 


\ 
4 
TL" 
INT ”" 
oe 


0 


4900) | 
* * 
s«aQg1) 0 


= 

- 000%! 
400; wa 

7 , 


"” 350 . 1 700 
o r TILES 
| 777% „„ 
AWAY Www 
„ 4 1 
5 [ 
*.q. 0 = CER 
eee TD 
$,q0007 


1 6 65 4% 


1 
an 
my — 4 


PL | 
Cette REO muy 
„%%% 


W ILL 
ny wat 


0 | mY | 

1 al a 

my (00114 5 
CLLLLITTE oe 


Won 
ma LING 


* 


| "Op Phatos. Trans. Vol. EXX. Tab Zp-84. 


CY 


= 
= 
= 2 
3 1 
— 
r 
= 
—_— 
= 
= = - 
KEE 
— — 
— 
—_— 
© 
py 
2 — 
= = 
uy 
- 2 
r 
5 
4 * 
. - — 
4 — — — 
4 


„te 
—— 
118 
- 


— 
2 
- , 9 | 
_ 
* > 
yy 
" " j 
12 L — 
F - * — 8 <> 
£ : 2 2 — 
„ * ) — 
— , o 
. : — 
: . — 
F 
5 - 
* 


_ 2 << 
| m - 2 * — 
5 27 — 22 — — 
. —— — 
. F — — — 
8 — * 
N — = < 
- * 
_— 
-— — 3 — 
——— — — 
- —_ A 


MM, / Alben, c LG My F; 9 from . 


7 


_— 


ä 
—_— — 5 — r 


a - © ts „ 
Cone A ͤ˙ A 


6 ESC * 


a ? 8 7 $6 Ba 
s Þ * 8 k 
: ww 4 | 
. - = 


” OR 
„ 


* 9 
= 
, * - 
- = 
* o 2 
* 
. 
* . 
= 
— © * - . ” 0 
— * ' 6 
„ % » 
* 
4 * 
, 


v. An Appendix to the Paper in the Philoſophical Tranſ- 
actions for the Year 1778, Number XIII, pages 902 
et ſeq. intitled, © A Method of extending Cardan's 
« Rule for reſokving one Caſe of the Cubic Equation 
& x*—qgx = r 70 the other Caſe of the ſame Equation, 
« which it is not naturally fitted to ſolve, and which is 
& therefore called the irreducible Caſe.” By Francis. 
Maſeres, E/q. F. R. S. Curfitor Baron of the Exchequer. 


AKaTICLE FE 
N the above-mentioned paper in the Philoſophical 


Tranſactions the expreſſion Vie the infinite ſeries 


26 20r FR 30885 
gee 243“ 656100 


— &c. is ſhewn to be equal to the 
root of the equation x* — qx gr, whenever 7 is leſs than 


5 ; 
- but greater than one half of it, or than 25 This 


expreſſion is wholly tranſcendental, or compoſed of an 


infinite number of terms, to wit, the terms of the ſe- 


p 6 . . o 
re „% + £,-Kc. multiplied into the cube- 
gee 243e* Ogote 


root of e. But I have ſince thought that it might be con- 
venient on ſome occaſions to divide this expreſſion, if 
poſſible, into two others, whereof the one ſhould be a 
3 mere 


- 
* 


86 Appendix to 4 Method af extending 
mere algebraick expreſſion, or conſiſt of a finite num- 
ber of terms, and the other ſhould be tranſcendental, or 
involve in it an infinite ſeries. And I have accord- 
ingly diſcovered a method of doing * which I will 
now proceed to deſcribe. 
ART. 2. In the above-mentioned paper in the Philo- 


ſophical Tranſactions I denoted the exceſs of 55 above 


7 in the ſecond caſe of the equation x= qx =r, as well 


as the exceſs of Ny above = in the firſt cafe of it, by the 
letters 55. But I have ſince — that it might have 


been better to denote the exceſs of L L. above , in the ſe- 


cond caſe of that equation by the 5 as in order 
the more clearly to diſtinguiſh, it from the oppoſite dif- 
ference 7 — 5 in the firſt caſe of it, which was denoted 
by 55. And I therefore in the courſe of the following 
pages ſhall uſe _—_ letters 22 inſtead of 5Js to denote the 


ſaid exceſs of — - above © 4 in the ſecond caſe of the ſaid 
equation, or = difference 1 — 7. 


ART. 3. Now, if 22 be ſubſtituted inſtead of 5s in 


_ 
the expreſſion Vi x the infinite ſeries 2 + = — 2, 
9% 2430 


— &c, that expreſhon will thereby be converted in- 


308³6 

65bie“ 
to the following expreſſion, to wit, Ve the infinite 
— &c, Therefore, M 7 be 


less 


WH 2024 4 


22 
ſeries @ += gee ” ine 555155 


- > = JT. * % 
- - — wo” Va _= 
WS 


* 


cARDAN'S Nat t the fecond Caſe, &c. | d | 
| | Ph 1 3 
leſs than {- but greater than > and e be put = , anc. 


i 3 
22 be put : «=Y the root of the equation x? — = gx = r 


will be equal to Ve x. the infinite ſeries 2 + —_— = + 
3 


ART. 4 The numeral coefficients , , 
9 243 6561 


, , Kc. which are the numeral coefficients of 


I 
9.7 243? 6501 


the ſame powers of the fraction _ in the ſeries 1 + = = 


— Kc. which is equal 


+ 2225 1542 4 261827 
gee at 81e 243e* 7296 6561 137,9810 
to the cube-root of the binomial quantity x +—;, or, if 


the numeral coefficients of the ſaid latter ſeries be denoted 
by the capital letters a, B, c, D, E, F, q, E, &c. n 
fo that A ſhall be =1, B= , C=z, DS E= F 
G ser, and H=53; and ſo on, the ſaid numeral co- 
efficients 2, 22, 325, Nc. will be equal to 2c, 2k, 2G, &c. 
and the ſeries mentioned in the laſt Article will be 2a+ 


2022 2E“. 262 
x — 


ee * 
ne 3 in the ſecond caſe of it, in which 


— &c. and conſequently the root of the 


Dis leſs than? 55 will be 1 to the expreſſion Ve x 


202 2E * 2G We &c. 


the ſeries 2A + | 
ee * 


8 E 24 6 
ART. 5.. Now the ſeries 24 + — = — + _ — &Cc.. 


18 


" * *. * * ä 


n- 4 * wal & 
- n 


is equal to the ſum of the two following ſerieſes, to wit, 


C Ex* 2Gz* , k 
24> = — = Kc. (in which all the terms fol- 


ee e 


lowing the firſt term are marked with the ſign —, or are 
ſubtracted from the firſt term), and — + 2 + &C; 


Ee 


2Czz 2E. 262 


ee e* * 


and the ſeries 2A — — "Ip. 1s equal to 


ec e® Ph 
FZ G B 2 Czz Dz* E“ Fz G2 
45 es e ee 4 e* 45 es 


&c. which are reſpectively equal to the cube- roots of the 


binomial 3 I+—and1-— Therefore the 


0 E* 26*˙˖-ł 
ſeries MH — _ 1 &c. s V1 +V [1+ 


e 
1 


Conſequently the 
2Czz 2E 4 282 


ee * — Kc. 

is = Ve x var +—+ Vexv* [15+ Ve x the infinite 
2 5 

ſeries + 1 + &C. = Vets + le Ve x the 


3 TIE” - Gz* 
infinite ſeries — + == + &c. = v e+23|+We-s + 


ce 


Cx S2. „I e e | 
ar + x + =" +&c. The» 


= the root of this * * d r, in the ſecond 


expreſſion Ve x the 3 2A + 


3 


caſe of it, in which 7 is leſs than 5 is equal to 


6 | I 
1 + 4ve x the ſeries S + ©: PE, a” 
e 


25 
Pz 
5 


; of which expreſſion the firſt part, to 


wit, 


| CARDAN's Nui 10 the ſecond Caje, We. 
wit, ++ vV 9 21 is algebraick, and the latter 


19 


part, to wit, Ve x the ſeries —= + X + = + 8 | 
8&c. is tranſcendental. O. E. I.“ a) 


Of the convergency of the Series obtained in the preceding 
Article. 


— 10 14 18 | 
ART. 6. This ſeries — =— oe + = + = + = + Kc. 


evidently converges faſter than the ſeries 2A + =. 


ee 


2Ez* 2Gz® 22z 20z® 2 | 
r &c. or 2+— JS + &c : and con 


ſequently the expreſſion V le + a ＋ ſe-2 + 4Ve „ 


10 I4 18 
the ſeries N += + rt 8c. ſeems rather fitter 


{a) N. B. I have been informed that both this mixed expreſſion, of the root of 
the equation x*—qx = r in the ſecond caſe of it, and the merely tranſcendental 
expreſſion of it publiſhed in the former paper, and from which this expreſſion is 
derived, were invented by Monſieur xvicoLE, and publiſhed in the memoirs of the 
French Academy of Sciences fo long ago as the year 1738; and the latter of them, 
to wit, the tranſcendental expreſſion Ve x the ſeries 2 += = = + => - 
&c, I had myſelf ſeen many years ago in Monſieur cLaizavrt's algebra, in the 
place cited in the ;oth Article of my former paper, to wit, in pages 286, 287, 288. 
But it was obtained by the intervention of negative quantities, and the roots of 
negative quantities, which gave it, in my opinion, an air of great obſcurity, And 
therefore I thought an inveſtigation of the ſame ſeries, by a method that keeps 
clear of thoſe difficulties, might not be unacceptable to the lovers of theſe ſciences, 
nor unworthy of a place in the Tranſactions of this learned body. 


Vol. LXX. N 


to 


99. — o a Methodiof e e a 
to San * Wy Me x in the 0 4 x, in, 


i derable gies of —— hin. ths — ex- 


4 6 ; 
preflion Ve x the ſeries 2 + & c. 
gee 24368 6561e® 


4 Computation of the y firſt 7 erms of the Series 
obtained in Art. 5. 


ART. 7. The firſt fifteen terms of the infinite ſeries. 


which 1s equal fo the cube-root of 1 + _ are as follows ; 


623 10 2225 154z* 261827 9382 


to wit, I + erte wee age 6s8ie 379010 poet 
215052? 5591320  147,407% 257797256 3,174,920z * 


1,594-323® 4,782,969. | 14,348,907e"* 120, 14, 163% 387,420, 489% 


7 ER. + &c; or, in decimal fractions, 1 + 
333,333,333, $C. x __ 111, 111, 111, &c. x _ + 
06 1,7 28,395, &c. x 41 041,1 52,263, &c. * 4 + 
o 30, 178, 326, &c. x 7 — 023,47 2,0 31, &c. x A = 
019,00 1,167, &c. x 7 — 015,834,305, &c. x 5 + 
0 13,488,482, &c. X 2 011,690, 017, &c. x = + 


e 
11 12 


10, 273,45, &c. x r. o09, 131,595, &c. x 57> + 


008 19550 21, & c. x . 0), 414, 542, &c. x 72 · 


* 
Therefore the four firſt terms of the ſeries — 7 4 


7 1. 


eee _ Yo — e G7. 8 t 


Pats LES > 82 + Js... Jer! 60,323,4802'* 
e r cc. are = 8 s = + EO 55 $5,830,26900 


Or, in nnn, 11 5177, 1T7, We. * — 


ce 


i 


02 3,4% 2,037; Tee: * a 011,690,017, ce. * _ 
'is 


007, 414,542, cc. x -. Therefore the root of the 
cubick equation x*—qx=7, in the ſecond caſe of it (in 


which 7 — 1s leſs than 20. is equal to V3 e 18 +V e _ 


3 154z* 535,013» ²⁰bi„60, 323,480 
Wie x 0 ſeries 1 _ Kc. 
4 gee 65610" | 4,782,909e 8,135,830, 269 F 


ad infinitum, or Vet | Vers Mex the fries 


III, III, 111, &c. x = +.023,472,031, &c. 7.4 


ee 


ls 
14 


011,690, 017, Nc. x 7 3 009,414,542, &c. x "IT + 
&c. ad infnitum. 


Of the beſt Manner of Proceeding to the Computation of 
more Terms of the ſaid Series, if required. 


ART. 8. If more than four terms of this laſt ſeries 
are required, it will be neceſſary to compute the ſeries 


= == cx* 210n* 2 1ncax* l + 
1+=——+D" 072 "Oo c. (which is= 1 5h; 


to more than fifteen terms; in order to which it will be 
convenient to expreſs the terms of that ſeries in the 


. . Az Bzz Cx? . 85: 
following manner, to wit, 1+4x—=5 x. —+5 x -—57* 


„ 14 E= Je Hz 2 3 © I" 26 Ko” 


r. — extending 
e K 


AN Ds 4 Kc. or 
nw, Hz * 3 by” Mz" N“ 


r « dd} at 
* „ 
| rtf | 88 * 
21 22 
B A g Kc; in which it is evident that 


the generating fractions of the coefficients of the ſeve- 


ral terms are derived from thoſe that immediately pre- 
cede them by the continual addition of the number 3 
to both their numerators and denominators. 


An example of the reſolution of a cubick equation by means 
of the expreſſion V 2 + V le er the ſeries 


Czz G Lz Pp 2 


E+ + 7 +++ Ec. given in Art. 5. 


ART. 9. Let it be . to reſolve the ä 
x*—x=; by means of the faid expreſſion. 
Here is = r, and 7 =; and confequently 4* is 1, 


7 = 70 which is leſs than 


I 
7 

df. =. and 22 and 
an 29 7 TG 


2 7 


3 . 
2 OC = Therefore this equation does not come under 


CARDAN'S rule, but may be reſolved by the expreſſion 
given in Art. 5, provided that 7, though leſs than 25 


which it is, becauſe 
TE OED it 


is greater than halt 255 or than 25 


eee eee We. . 
=p whereas © i is equal only to =, 


el 


than f · Therefore the e may 
be reſol ved by means of the ſaid expreſſion. 
ART. 10. Now, ſince in this caſe q is = 1, and 7 is 


„ Which is leſs 


= we ſhall have , or e, = , and 


it 785 7550 = = 715 that is, 22 will be = 


IT. and 


conſequently 2 will be = 2 Therefore ers will be 


„„ 732,050,8 _ 


+ cn =] 6X3 6x3” . 18 
. ) . 262,891,711; and e—2 will be — 


1 
6 67¼½3 

Tg 3—1-732,050,8 _ 1.267,949,2 

r 18 18 S. 070, 441, 62. There- 


fore the cube-root of e 2 is = VI. 262, 891,71 = 
.640,607,91; and the cube-root of e — 2 is = 


vi[.070,441,62 = .412,993,40; and conſequently 
Viie+z + vV[e—z is = .640,607,91 + .412,993,40= 
I,053,001,31. 


ART. 11. It remains that we compute the infinite 


1 10 14 16 
fics Zo Ben ++ 2= Kc. and extract the cube- 


ee e e 


root of e, and then e the ſaid ſeries into 4 times 
the ſaid cube-root. 


Now the cube-root of e is in this cafe 
3 and A_—E_ 4v/*(e is = - 


nt 


AAAS. «4 


1 rr = 


And, 


- 


- Appendix o Method of extending 


* ſince 82 nnn and ee is = 76 it — 


of Bis Therefore the ſeries — 


11. 
: a at Q.0-4 > 
this caſe be = LTT 
wy ? ; 3 27 243 2197 3 
+023, 4724 03%, &c- , Ort, 6g0,o17, Ke. , 0074414, 542, Bice gc. 
27 | 243 2187 
0 37,037,037, &c. . oOo, 869, 334, &c. ooo, o48, 107, 


&c. + 000,003,390, &c. + &c. . 0 37,957, 868, &cc. 


0 | C G 10 a 
Therefore 4e * the ſeries —+ = 07.2 + +. Kc. 


111,111,111, &c, 


+ Kc. = - — — 


*. 037,957,868, &c. - ae 2 


1.817,121 


is equal to 2557 17 


083,5 56,06. 


Conſequently the whole expreſſion v*[e+2+v/*[e—2+ 


0 G | L  Pu's ; 
We x the ſeries = + += . n + Kc. is = 


1.0 5 3,60 1,31 4 Og Pe WAY 37,187,37 - that is, 
the root of the propoſed equation ** & 4 is = 
1. 137,1 57,37. G. E. I. 

ART. 12. This value of the root of the equation 
x*—x = is exact to ſix places of figures, the more ac- 
curate value of it being 1. 1 37, 158, 164. We may 


therefore conclude that the expreſſion here made uſe of 


to determine the value of 'x, to wit, V*'e+2+v/e—2+ 
4 "ex 


— - J \ \ ”P b 4 7 


93 
+ 8c. is ſome- 


We x the minds ſeries © = 4. 


what preferable, with reſpect to the practical reſolution | 8 
of theſe equations, to the other expreſſion of its value 


given in the former paper in the Philoſophical Tranſ- 


22% * 202 - 
gee 243% 


Pn cc. For it appeared in Art. 42 of that paper, 


page 941, that the value of the root of this ſame equa- 
tion x*—x=+ obtained by computing four terms of the 


actions, to wit, Ve x the infinite ſeries 2 + == 


202 4 308z® 
243e* 65610 


true only to four places of figures; whereas by com- 


ſeries 27 — Kc. was 1. 137,33; Which is 


puting the ſame number of terms of the ſeries * 


Gz* LZ Be 
— +35 +7 Kc. We have juſt now obtained a value of 


e 


the ſame root, to wit, the number 1.137,157,37,, 
which is exact to fix places of figures. This is agree- 
able to what was obſerved above in Art. 6. 


) 


Summary of the Concluſions obtained in this Paper and 
the former Paper to which it is an Appendix. 


ART. 13. I will now conclude this paper by ſetting 
down, in as conciſe a manner as I can, the ſeveral con- 
duſions that have been obtained in this and the above- 
mentioned paper in the Philoſophical Tranſactions for 
the: 


* _ * | 3 2 — * 99 
a # - ö 


96 Abende to a Method ud af, extending 


the year 1778, Number, XLII. page 902, 8c, concerh- 
ing the root of the cubick equation x*—gx=r, that the 


l 3 +3 Fe 1 N . FI 1 rene 


whole may be ſeen together at one view. 


s 3 I'S, T0 73] 


ART. 14. If — is greater than „ and e be put = —-3 


tz £11 / 


and 4 = 25 = 1 is ſhewn in Art, 5, of the ſaid for- 


mer Papers that the root of the equation x*—qgx=r will 
„or Ver 


ART. 15. And it is ſhewn in Art. 9. of the ſaid pa- 
per, that the root of the ſaid equation will in that caſe 


be alſo equal to Th toll a 75 5 


ales + 


7 


ART. 16. And it is ſhewn in Art. 1 1, of the ſaid pa- 
per, page 915, that the root of the 0 equation will 


inthat caſe be alſoequal tc to 8 7-5 775 15 — 
or V*e+5+wve—s 
Akr. 17. And it is ſhewn in Art. 23, of the ſaid pa- 


per, page 923, that the root of the ſaid equation will 


in that caſe be alſo equal to Ve x the infinite ſeries 


111,8265? 2,358,51 25"* 
= ai = 129,140, 163e** _ 
120,646, — 
8,135,830, 2595 


- - g 1 9 7 
f 5 | 


CARDAN'S Rule 10 the ſecond Caſe, "i | 97 
120, 646,950 
8 135,830,699 
c, D, E, F, G, H, &c. for the ſeveral numeral coefficients 


I 10 22 8 618 
I, 3 75 F 770 75559 7295 b XC. of the terms of the 


10, 225 164“ 2618 
ſeries K * i 277 F770 cs 137 rer STC. which | 


is equal to the cube-root of the binomial quantity x +—), 


— &c. or (if we put the capital letters A, B, 


5 , 
equal to V x the infinite ſeries 2a --- 
E 
1 N' 2 2p 
—— — — c; in which ſeries all the terms after 


the firſt term 2A, or 2, are marked with the fign — 
or are to be ſubtracted from the ſaid firſt term. 


ART. 18. And, if D is leſs than - but greater than 


; 
its half, or 8 and e be put, as before, = _ and 28 = 


3 


522 it is ſhewn in Art. 31, 32, 33, 34, 35, of the 


ſaid paper, pages 927—936, that the root of the equa- 
tion x* —qx = 7 will be equal to Ve « the infinite ſeries 


222 20 o8z® 1870 111,826z'? 2,358,5122 * 
FV . 2 
gee 243e® 6561 50049“ 4,782,969e'? 129,140, 163e * 


* 20 
dec. or Me x the infinite ſeries 24+ —.— 
8,135,830, 209 

4 5 1 e . . 
be. 202, zlz. la.. e a.. 2Rz a cc; in . 


5 8 _— = e e 


SF. Sj e e e e | 
{cries the capital letters A, c, E, G, I, L, N, P, R, T, &c. 
denote the ſame numeral coefficients I, ;, n 7557 &c. 
as in the laſt Article, and all the terms that involve the 


Vol. LXX. O odd 


Sede 1 7 Method if extending 


— Gi = N 2 


98 
odd powers of the fraction —, to wit, © 2 = itſelf, = „ or 


28 


2¹˙⁰ 14 
2 ey or 87 = or _ =p, Or , &Cc. are marked 


with the * 8 or are to be added to the firſt term 2a, 
or 2, and all the other terms are marked with the ſign 
—, or are to be ſubtracted from the former. 


Theſe are the concluſions obtained in the ſaid former 
paper, which is printed in the Philoſophical Tranſac- 
tions for the year 1778, Number XLII. pages 902— 
949. The concluſions obtained in this paper are as 
follows. 


ART. 19. $5 is leſs than E. but — than its 


ig 
1 'half, or 15 45 ebe put, as before, = , and S == 


7 it is ſhewn in the preſent paper, Art. 5 and 7, that 


the root of the equation x*—qx=7 will be equal to the 
mixed expreſſion / | +3 +V | S ＋ es the infinite 


8 — 


+ c. or ET 


. * 60, 323, 4802 
ſeries 93 1 542 55913 72 354 
gee 6561 4,782,959 3, 135,830, 209 


Yo = 4e x the infinite ſeries . I 11, 111, 111, &c. 


2 3 


*. o 23, 47 2,0 31, &c. x © +.O1 1,090,017, &c. x 8 + 


07,414,542, STC X _ + STC. OT et ne 


10 14 
4 e x the infinite ſeries _ + tho + + 5 + N 


which ſeries the capital letters c, d, 1 P, &c. denote the 
4 JET ſame 
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A. en 65,323,480 
gon? 4,782, 969“ 8,1 35,830,269? 
as they denoted in the two laſt Articles, to wit, the co- 


= 7 


ſame numeral coefficients 95 


2 4 


efficients of — „55 779 er, SEC. or of the odd powers 


of E in the ſeries which is equal to Y Ir C=. And it is 
alſo ſhewn in Art. 6 and 12 of this paper, that this ex- 


preflion, computed to a given number of terms, gives 


the value of x ſomewhat more exactly than the former 


222 207 2X 
gee 2430 6561e* 


expreſſion, Ve x the infinite ſeries 2 += 


&c. if computed only to the ſame number of terms. 
ART. 20. As to the ſecond branch of the ſecond caſe 


of the equation x*—qx=7, or that in which = is leſs than 


half = 7 59 -0T than 5. = I do not know any — of ex- 


11 CARDAN'S * to it. But I have been informed 
by my learned and ingenious friend Dr. CHARLES Hur- 
TON, Profeſſor of Mathematicks i in the Royal Academy 
at Woolwich, that he has diſcovered ſuch a method : 


and I hope he will ſoon communicate it to this learned 


Society. 
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VI. n yo Methid' for i the ſafe Removal i of Ships 
' that have y been driven on Shore, and daniaged i in their 
Bottoms, to places (boweve r di ant) for repairing them. 
By Mr. W illiam B arnard, Shipbuilder, Grove Street, 
Deptford; communicated by Nevil Maſkelyne, D. D. 


F. R. S. and Afironomer Royal. 


Read Dec. 23, 1779. 


Deptford, April 14, 1779. 
N the ſhores of this Ifland, diſtinguiſhed for its 


formidable fleets and extenfive commerce, and ſo 
particularly ſituated, there muſt neceſſarily be many 
ſhipwrecks: every hint by which the diſtreſs of our fel- 
low creatures may be alleviated, or any ſaving of property 
made to individuals in ſuch ſituations, ſhould be commu- 
nicated for their good. As the members of the Royal So- 
ciety have it in their power to make ſuch hints moſt uni- 
verſally known, Ihave been induced, from their readineſs 
to receive every uſeful information, to lay before them 
a particular account of the ſucceſs attending a method 
for the ſafe removal of ſhips that have been driven on 
ſhore, 
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ſhore, and damaged i in their bottoms, to places (however 
diſtant) for repairing them; J hope, therefore, they will 
excuſe the liberty! I have taken in 1 preſenting g this to, 


W «IG 


them. Should the Society Honour me b recording 8 1 
it will make me the moſt ample ſatisfaction for my 
attention to it, and afford me the greateſt pleaſure, 

On January the 1ſt, 1779, in a moſt dreadful ſtorm, 
the York Eaſt Indiaman, of eight hundred tons, home- 
ward bound, with a pepper cargo, parted her cables in 


Margate Roads, and was driven on ſhore, within one 


water, the flow of a good ſpring tide being _ fourteen 
feet at that place. 


On the 3d of the ſame month I went . as a ſhip- q 


builder, to aſſiſt as much as lay in my power my worthy 
friend Sir RICHARD HOTHAM, to whom the ſhip belonged. 
I found her perfectly upright, and her ſhere (or fide ap- 
pearance) the ſame as when firſt built, but ſunk to the 
twelve feet water mark fore and aft in a bed of chalk 


Tern was ſo greatly injured as to admit free acceſs thereto, 
which 


hundred feet of the head, and thirty feet of the fide, of 
Margate Pier, then drawing twenty-two feet ſix inches 


mixed with a ſtiff blue clay, exactly the ſhape of her 
body below that draft of water; and from the rudder 
being torn from her as ſhe ſtruck coming on ſhore, and 
the violent agitation of the ſea after her being there, her 
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which filled her for four days equal to the flow of the 
tide. Having fully informed myſelf of her ſitua- 
tion and the flow of ſpring tides, and being clearly of 
opinion ſhe'might be again got off, I reconamended, as the 
firft neceſſary ſtep, the immediate diſcharge of the cargo; 
and, in the progreſs of that buſineſs, I found the tide al- 
ways flowed to the ſame height on the ſhip; and when 
the cargo was half diſcharged, and I knew the remaining 
part ſhould not make her draw more than eighteen feet 
water, and while I was obſerving the water at twenty-two 
feet fix inches by the ſhip's marks, ſhe inſtantly lifted to 
ſeventeen feet eight inches, the water and air being be- 
fore excluded by her preſſure on the clay, and the atmo. 
ſphere acting upon her upper part equal to fix hundred 
tons, which is the weight of water difplaced at the dif- 
ference of thoſe two draughts of water. 

The moment the ſhip lifted, I diſcovered ſhe had re- 
ceived more damage than was at firſt apprehended, her 
leaks being ſuch as filled her from four to eighteen feet 
water in one hour and a half. As nothing effectual was 
to be expected from pumping, ſeveral ſcuttles or holes in 
the ſhipꝰs ſide were made, and valves fixed thereto, to draw 
off the water to the loweſt ebb of the tide, to facilitate 
the diſcharge of the remaining part of the cargo; and, 


after many attempts, I ſucceeded in an external applica- 
tion 
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tion of ſheep ſkins ſewed on a fail; and thruſt under the 
bottom, to ſtop the body of water from ruſhing ſo fu- 
riouſly into the ſhip. This buſineſs effected, moderate 
pumping enabled- us to keep the ſhip to about ſix feet 
water-at low water, and by a vigorous effort we could 
bring the ſhip ſo light as (when the cargo ſhould be all 
diſcharged) to be eafily removed into deeper water. 
But as the external application might be diſturbed by fo 
doing, or totally removed by the agitation .of the ſhip, it 
was abſolutely neceſſary to provide ſome permanent ſe- 
curity for the lives of thoſe who were to navigate her to 
the river Thames. I then recommended, as the cheapeſt, 
quickeſt, and moſt effectual plan, to lay a deck in the 
hold, as low as the water could be pumped to, framed ſo 
ſolidly and ſecurely, and caulked ſo tight as to ſwim the 
ſhip independant of her own leaky bottom. I herewith 
ſend you a drawing of the fame, which will give the So- 
ciety a clearer idea of the buſineſs than a long deſcrip- - 
tion, which, however, it may be uſeful to add for the bet- 
ter enabling others to put this method in practice. 

Beams of fir timber, twelve inches ſquare, were placed 
in the hold under every lower deck beam in the ſhip, as 
low as the water would permit; theſe were in two pieces, 
for the convenience of getting them down, and alſo for 


the better fixing them of an exact length, and well 
bolted 


— 
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bolted together when in their places. Over theſe were 
laid long Dantzic deals of two inches and an half thick, 
well nailed and caulked. Againſt the ſhip's ſide, all fore 

and aft, was well nailed a piece of fir, twelve inches 

broad and ſix inches thick on the lower, and three inches 

on the upper edge, to prevent the deck from riſing at the 
ſide. Over the deck, at evexyheam, was laid a croſs 
Piece of fir timber, ſix inches deep and twelve inches 
broad, reaching from the pillar of the hold to the ſhip's 
ſide, on which the ſhores were to be placed to reſiſt the 
preſſure of the water beneath. On each of theſe, and 
againſt the lower deck beam, at equal diſtance from the 
fide and middle of the ſhip, was placed an upright ſhore, 
fix inches by twelve inches, the lower end let two inches 
into the croſs piece. From the foot of this ſhore to the 
ſhip's fide, under the end of every lower deck beam, was 
placed a diagonal ſhore, ſix inches by twelve, to eaſe the 
ſhip's deck of part of the ſtrain by throwing it on the 
ſide. An upright ſhore, of three inches by twelve, 
was placed from the end of every croſs piece to the 
lower deck beams at the ſide; and one of three inches 
by twelve on the midſhip end of every croſs Piece to 
the lower deck beam, and nailed to the pillars in the 
hold. Two firm tight bulkheads or partitions were made 


as near the extremes of the ſhip as poſſible. The cieling 
| or 


| that are dothaged in thifr Bottoms, 10g 


or inſide plank of the ſhip was very ſecurely caulked up 


to the lower deck, and the whole formed a compleat ſhip 
with a flat bottom within ſide to ſwim the outſide leaky 


one; and that bottom being depreſſed ſix feet below the 
external water, reſiſted the ſhip's weight above it, equal 
to five hundred and eighty-one tons, and fafely conveyed 
her to the dry dack at Deptford, 


Since I wrote the above account, I have been deſired to 


uſe the ſame method on 2 Swediſh ſhip, ſtranded near 


Margate on the fame day as the York Eaft India-man, 
and ſwim her to London. As this ſhip is about two hun- 
dred and fifty tons, and the execution of the buſineſs 
ſomething different from what was practiſed with regard 
to the large ſhip, I hope it will not be thought improper 
to deſcribe it. 
As this ſhip's bottom was ſo much injured, having loſt 


timbers being broke, and ſome of the planks off her bot- 
tom, (ſo as to leave a hole big enough for a man to come 
through) ſeveral lower deck beams being likewiſe broke, 
and all the pillars in the hold broken and waſhed away ; 
I thought it neceſſary to connect, in ſome degree, the ſhat- 
tered bottom with the ſhip's decks, not only to ſupport 
the temporary deck by which ſhe was to ſwim up, but to 
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eight feet of her ſtern- poſt and all her keel, ſeveral floor- 
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prevent the bottom being cruſhed by the weight of the 
ſhip when ſhe was put upon blocks in the dry dock: to 
effect which, after I had put acroſs twelve beams of fir, 
ſix inches bYBwetve; edgeways, one urider' every lower 
deck beam of tlie ſhip,'ahd well ' faſtened them to the 
| ſhip's ſide, I placed two upright pieces to each beam of 
ſix inches by twelve, ſecurely bolted to the ſides of the 
keelſon, and ſcored fix inches under the ſhip's lower 
deck beams, and three inches about the beams of the 
temporary deck, and well faſtened to each: then the deck 
was laid with long two-inch Dantzic deals, and well 
nailed and caulked; the ſhip's infide plank was well 
caulked up to the lower deck. A piece of fir, of twelve 
inches broad and two inches thick on the upper, and four 
inches on the lower edge, was well nailed to the ſhip's fide 
all fore and aft, and well caulkedon both edges to prevent 
the ſide of thedeck from leakin g, or being forced up by the 
preſſure of the water againſt the deck, a two; inch deal or 
croſs piece was laid over every beam from the ſhip's fide 
to.the uprights at the middle line; then, at equal diſtance 
from the fide and middle line, pieces of ſix inches {quare, 
as long as could be got down, were put all fore and aft on 
both ſides, ſcored two inches over every croſs piece, and 
well bolted through the croſs piece and deck, and into the 
fir beams. From this fore and aft piece or ribband to the 


ſhip's 
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ſhip's ſide; and from it to the uprights in the middle, 
were placed two rows of diagonal ſhores, 'fix inches 
ſquare, the heels of which were ſecurely wedged againſt 
the fore and aft piece or ribband, which afforded 
ſufficient | ſupport to the temporary deck =ithour 
any other ſhores. Two bulkheads or Partitions we 
built, as far as the fore-maſt forward, and : iſ 
aft, well planked, ſhored, and caulked, to reſiſt the wa- 
ter. As decks laid in this manner, and in fo much hurry 
25 the time of low water requires, will of conſequence 
leak in ſome degree, and as that leakage, waſhing from 
| fide to fide, will cauſe the ſhip to lay along, I fixed a two- 
inch deal, twelve inches broad, edgeways, all fore and aft 
at the middle line, and wellcaulked itz to ſtop half the wa- 
ter on the weather or upper fide, Wen the ſhip would 
incline either way, which not only ade her ſtiffer un- 
der ſail, but facilitated eee the water made 
by leaks in the deck, ©= Ny 

This deck was fixty-three feet long and twenty-three 
feet broad, and was laid at five feet five inches above the 
bottom of the keel, or four feet above the top of the floor 
timbers, and ſwam the ſhip at twelve feet five inches 
water, reſiſting two hundred and fixteen tons, and con- 
aining under it one hundred and twenty- four tons of wa- 
er, which preſſing againſt the under ſide of the temporary 
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VII. Experimenta Hnedan Movin acilum Animale Her- 
| tantia. Autore F. L. F. Crellib, M. D. et Prof. Che- 
" mia, Helmſtadienſi; . communicated by William Hun- 
ter, M. D. F. R. S. „„ 1 


— 
* 


: Read Jan. 13, 1780. 


S* PTEM nunc fere elapſa ſunt luſtra, ex quo perill. 
J. A. DE SEGNER, vir inter mathematicos celeberri- 
mus, novum acidum, idque animale, atque ex pinguedine 
erutumi'” detexit, eoque, qualia incrementa ab illo ſperare 
potuiſſet chemia, ſi glorioſe inchoatam viam proſequutus 
eſſet, pleniſſi me pate fecit. Acidi naturam penitius intro- 
ſpiciendi defiderium non movit alios, poſt sxo NE RUM che- 
micos ad plura capeſſenda pericula, quum meffis forſan 
non ſatis larga relicta illis videretur; ſed et ſparſos adhuc 
colligere flores prementi tanti viri veſtigia profuiſſet. 
Præcipua SEGNERI experimenta hc ſunt. Sebum bo- 
villum colatum leni igne arenæ balneo diſtillavit, præpo- 
ſitis in excipulo aquæ Z iij; olei, quod ſub vaporibus ocu- 
los acerbiſſime pungentibus prodibat,cum Z ij tranfiiflent, 


(a) Diff. Inaug. de acido pinguedinis animalis; præſide o. A. $EGNERO: 
Reſpond, D. B. KNAPE, Gott, 1754. 


excipulum 
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excipulum mutabit, nova præpoſita aqua. Iterum olei 
Zh evocavit; tunc aliud vas, aqua repletum de novo appo- 


ſaporem acidum referret. Quæ in excipulo inveniebantur, 
ex oleo, partim coacto, partim fluido, et aqua conſtabant. 
Hzc calori.per aliquot dies expoſita, concuſſa, per infun- 

dibulum ſeparabat: aqua obtenta odoris ſaporiſque erat 
pungentis, et cum ſale alcalino efferveſcebat; quod qui- 
dem acidum, in aqua degens, ab hujus parte ſuperilua 
| liberabat, diſtillando ad dimidium, vel quouſque aqua ſa- 


Quod oritur ex combinatione hujus acidi et ſalis alcalin! 
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ſuit; continuato hoc modo opere, donec aqua non amplius 


poris atque odoris expers eſſet; reſidua portio quo diutius 


operatio continuatur, eo majori acredine prædita tranſtil- 


lat. 


\, 


cum ſufficienti quantitate ſalis alcalini ſaturandum, hoc 


Quo majorem puritatis gradum acquirat acidum, 


lixivium evaporandum, tunc addendum eſt oleum vitrioli 
ea quantitate, ut dimidium fit ponderis aſſumti ſalis alca- 
lini. Qui tunc tranſit ſuper alembicum liquor, purus elt 
limpidus et valde , tantiſper tamen adhuc oleoſus, 


vegetabilis ſal medium, ad terram foliatam tartari acce- 
dit, et ſpiritum vini eodem modo tingit; integre tamen in 
eo non ſolvitur: fixum eſt, nec ſuper carbonibus crepi- 
tans, nec ignem concipiens. Ex analogia technologiæ 
chemicæ nomen tartari animalis illi imponere fas mihi 


videtur. | 
3 Alcali 
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falis ammoniaci, relinquens in lingua ſenſum refrigeriiz' 


igne ſublimatur:; in flores niveos nomen ſalis ammoniaci 


animalis meretur. ID A init inn 1 f 10 
Heæc ſunt præcipua, quæ de hujus acidi, e pgs 
bubula (ut cetera taceam) eruti, analyfi nobis tradidit s£6- 
NERUS. Superſunt adhuc quædam nondum tentata ex- 
perimenta, quæ naturam illius interius declarant, et qu 
nunc tua pace, vir celeberrime, tibi referam. Ex antea 
enim dictis nondum patet proportio partium conſtituen- 


tium, olei ſcilicet, acidi, et terre in pinguedine; quam uſt 


eruerem ſequenti modo rem aggreſſus ſum... 


EXP. 1. Sumſi lardi bubuli, fuſi, colatura a rebus pere- 


grinis liberati, Iibras 11; retortam vitream ad dimidiam 
illius partem illo ſolo replevi, atque commiſſuris vaſorum 
bene clauſis expoſui igni reverberii in arenæ balneo. Cum 
ſebum omne fuſum eſſet, tranquille diſtillabat, non valde 
ſpumeſcens, nec ultra unam quartam partem ſpatii, quod 
antea occupabat, ſeſe extendens. Primo prodibat oleum 
tenue, quod fluidum remanebat; tunc acidum fundum 
petens, et cum illo oleum, quod igne debiliori, utut ex 
retorta cadebat, protinus coaluit; illo vero adaucto, ut 
gutta guttam truderet, hoc iterum fundebatur, in exci- 
puli autem fundo paulo poſt iterum denſatum. Fluidum, 
ut omne tranſcenderet (quod 16 horis factum eſt) ignis 

2 requirebatur 
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-  requirebatur  vehementior, fic ut fundus catini ferrei 
bene igneſceret. Vaſis frigefactis magna pars olei tran- 
ſtillati coacta erat: excipulo aperto odor ſurgebat haud 
fere tolerabilis, et nares, et oculos vehementiſſime velli. 
cans, ſic ut animam fere intercluderet. Fluidum decan- 
tatum Z ĩij H, ſcrupul. ſemis æquabat, quod ex duobus 
tquoribus diverfi generis conſiſtens, ope infundibuli ſe- 
parabatur. Oleum viridiufculum, olei abſinthii colorem 
tenens, 3 j, 3 vij, ſcrupul. ij librabat: ponderoſius aci- 
dum, aurei coloris, pungentiſſimum, 5 j, 3 iij 6. Reſi- 
duum oleum coactum, lardo ſuillo fimile, odore quidem 
pungente adhuc preditum erat, qui vero illi non pro- 
prius ab acido non penitus ſeparabili ortum ducebat. In 
retorta remanebat carbo, concuſſu a parietibus ſecedens, 
per fragmenta e vaſe educendus, ad tactum lævis, coloris 

ſplendentis, ponderis 5 j, 3 iv 5. 

EXP. II. Oleum coactum in excipulo, ut funderetur, 
ignem requirebat non lenem ſed tamen non adeo fortem, 
quam qui ſebum ipſum liquefecerat; quod prout difflue- 
bat, in retortam infundebatur. Ignis ad hanc diſtillationem 
adhibitus erat inter 430—4 50“ therm. FAHRENH. quo 
gradu, cum nihil amplius tranſiret, operatio finiebatur. 
In excipulo iterum inveni oleum coactum, et quod ſu- 
pernatabat fluidum, ponderis erat 3 v, 3 vj, odoris non 
adeo penetrantis, quam in priori experimento maxima 
4 parte 


T F . N » : 
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parte ex oleo _ coloris conſtans n acidi admix- 
tum erat: op arr. wn 1 nts 


EXP.,JLI.. pom. denſatum n ut in exp. 2. li- 
queſcebat;calare; quo facto addebatur reſiduæ ab illo in 
retorta maſlz, ejuſdemque ignis gradui committebatur; 
quo eadem qriebantur phænomena, que modo deſcripſi. 
Fluidi accepi 3 vj, 3 j ſᷣ, quod pallidioris erat coloris, et 
flavedine ſulphuris æmula tinctum; parca iterum erat 
acidi portio. RET 3 


EXP. Iv. Portioni que iſti caloris gradui reſiſtebat, ad- 
debatur, liquefactione prægreſſa, oleum denſatum, atque 
igni reverberii exponebatur. 


Vaporum pars quædam 
lutum, ex farina et aqua confectum, penetrabat, qui can- 
dela adhibita flammam concipiebant cœruleſcentem, at 
adeo debilem, ut chartam luto illinitam, vaſorum com- 
miſſuras occludentem lædere non valeret. Quibus vero 
rurſus prorum pentibus vaporibus novum ſuper impoſitum 
lutum exitum mox cohibebat. Diſtillatio ad ſiccitatem 
uſque Protracta dabat multum olei coacti, et paululum 
fluidi, cuique pondus erat 3 j, 3 v {53 acidi huic admixti 
exigua erat portio, ; fere, cuique color valde pallidus, 
lows eee — erat tinctum, atque ex, rubro fla- 
vum. Ole pars, coacti cum mollis eſſet, quidpiam olei 
fluidi, et acidi evoluti retinuit, fluidiſſima modo parte de- 
cantata, Carbo fundum occupans, ponderabat 3 vj, D ij, 
eique in exp. 1 I. obtento per fecte ceterum ſimilis. 

VoL. LXX. Q EXP, 
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"T1 Experimenta quædam nouum 
kx. v. Liquefacto exper. antecedentis oleo, ignis 
ſabjiciebatur diſtillatorius, ejuſdem gradus, ut in exp, 
2. et 3. Obtinui Z ij fluidi, cuique pars circiter , acida 
erat, parum colorata, fere alba; oleum vero coloris ſatu- 


rate ſulphurei. [ | * 
EXP. vi. Quod denſatum erat oleum, leni calore recu- 


peravit fluiditatem (quæ quidem poſt quam vis peractam 
diſtillationem ſemper imminutum ignem poſcebat, utut 


ſcilicet oleum mollem magis naturam acquirebat) : reſi- 


duæ in vaſe retorto maſſæ additum, eandem caloris vehe- 
mentiam ſuſtinuit, ac in exp. 5. atque dedit fluidi Z j 6 
ejuſdem coloris ac naturæ, ut antecedens. 
EXP. VII. Reſiduum nunc igni reverberii expoſui, ad- 
dito antea oleo coacto exp. 6. Quod obtinui fluidum, 
ponderis J ij, 3 v 6 erat, cujus pars acidi parca flava, 
oleoſa vero ex rubro fuſca erat. Carbo Z j, 3 vij. 
EXP. VIII. IX: Seboſa materia fuſa, ex retorta diſtilla- 
batur iterum reverberii igne; quo facto, in excipulo in- 
veniebam z j, 3 ij, olei ſaturatioris quam antecedens, cui 
parci ſſima acidi flavi quantitas admixta erat. OQuum re- 
ſidua in vaſe maſſa, nondum in carbonem converſa eſſet, 
ſed oleo adhuc ſcatens; addidi ei parvam illam olei coacti 
quantitatem, iterumque ad ſiccitatem uſque diſtillavi, 
atque obtinui olei fuſci 3 H una cum acidi tantillo, cui 
innatabat parca quantitas olei coacti, quod ad pondus 2 j 
accedere 


acidum Animals ſpectantia. 1175 
accedere mihi videbatur: modico calore applicato, oleo 
fluido ſeſe admiſcebat; quo vero calore orbatum iterum 
ex illo ſecedebat fab forma, terre foliatæ tartari ſimili: 
increſcente vero paulo poſt atmoſpheræ calore, hoc cum 
illo ſemper intimo connubio junctum deprehendebatur. 
Reſiduum ex hac diſtillatione erat carbo, pond. 3 vj ff. 
Hac itaque methodo tota lardi bubuli quantitas in ſuas 
partes reſoluta erat; reſtabat adhuc, ut, quæ oleo ad- 
mixta erat portio acida, ab eo ſepararetur. 

EXP, x. Confudi itaque quæcunque obtinui diſtilla- 
tionis ope e ſebo fluida, atque ope infundibuli ſeparavi 
acidi, aureo ſplendore nitentis, 3 iij, Iv, olei vero, cui co- 
lor erat ex rubro fuſcus, 3 xxj ſᷣ. Si ĩſti ponderi fluidorum, 
ſcil. 3 xxv, 3j, additur iſtud carbonum in diverſis opera- 
tionibus obtentorum, nempe Z v, 2 ij, apparet, de tota 
ſebi maſſa, omni quamvis cura adhibita, deperditas eſſe 
3 % 3Vj, 2j; quod vero mirum non erit perpendenti, 
tot fuiſſe diſtillationes, tot olei coacti liquefactiones, quæ 
avolandi occaſionem haud facile impediendam fluidis de- 
derunt; partem prœterea quoque harum, vaſorum pa- 
rietibus tenacius adhærentem ex illis effundi non pot uiſſe. 
Oleum etſi accuratiſſime quantum ope mechanica li- 
cet, ab acido ſeparatum, cum annotante SEGNERO, partem 
tamen hujuſce abſcondat, hoc ex illo elicere omni ſtudio 


allaboravi. 
Q 2 EXP, 


216 Experimenta guadam nouum 
EXP. X1. Adjeci itaque omni oleo aquæ portionem 
zqualem; tunc illud calori digeſtionis expoſui atque 
fepius concuſſi; quo facto aqua ſaporem acidiorem ac- 
quirebat, et addito fale alcalino efferveſcebat. Atque hæc 
omnia toties repetii, donec aqua nullo amplius ſapore 
gauderet, nec cum alcalinis conflictaretur. 

Sed accuratius paulo inveſtiganda erat quantitas hujus 
in oleo latentis acidi; quem in finem ſequenti modo rem 
confeci. | 
EXP. X11, Salis tartari puri 3 5 adieci acidi exp. Io, 
quantum ad illius plenariam ſaturationem requirebatur, 
eoque modo conſumſi hujus 3 vj; quod vero ſal me- 
dium pro norma inſtituendæ computationis mihi paravi. 

EXP, XIII. Aquz itaque acido impregnatæ exp. IT. 
injeci ſal tartari, cujus 3 ij ad omnis acidi abſorptionem 
vix ſufficiebant. Si itaque hujus quantitatem ad ductum 
exp. 13. computo, accedet ad 5 11, 3 ij. 

EXP. XIV. Olei ex rubro fuſci, aqua edulcorati (exp. 
I I.) 5 1h, adiecta iterum part portione aquæ diſtillate, 
igni lampadis expoſui, et obtinui, ante tranſitum hujus, 
oleum limpidum odoris et ſaporis, qualis fere eſt, olei 
ethere1: deinde cum aqua quoque tranſibat olei albi por- 
tio; poſtquam vero illa penitus tranſcenderat, lampadem 


removi, et 3 iij olei ſeparavi ab aqua, acidulo ſapore im- 
pregnata. 


EXP. 


«a = 


acidum Animaie Specianita. 117 

EXP. xv. Eidem oleo toti (exp. xi.) per fe lampadem 

ſuppoſui, et par (exp. 14.) oleum limpidum elicui: in 
fundo hæœrebat acidi rubeſcentis parca portio. 

EXP. XVI. Hoc oleum exp. 15. in vaſis circulatoriis 

paulo vehementiori 1gni expoſitum, ſaturatiorem pede- 


tentim acquirebat colorem, donec in fuſcum badium 
tranfiret'”. 


EXP. XVII. Reſiduum ex diſtillatione exp. 1 5. fortiori 
igni expoſui, donec omne tranſtillaſſet, quod erat coloris 
aliquantulum dilutioris, quam ante operationem. Ignis 
vehementiæ reſiſtebat pars, quæ retorta diffracta, carbo 
erat ponder, 3 iij, 3 xviij, perfecte ſimilis illi exp. I. 4. 7. 
"FLA | 

EXP, XVIII. X1X. Olei (exp. 14. I5.) 3 iij in ſpiritus 
vini 3 ij inſtillavi, cujus dimidiam partem in vaſis circu- 
latoriis leni igne digeſſi; alteram in retorta diftillavi: 
prior partem olei ſupernatantem non ſolutam monſtra- 
bat; poſterior ſoluta erat. 

EXP. XX. Utrique addidi aquam, quo facto mixtum 
colore erat lacteſcente, quem cum amiſiſſet, claraque eva- 


ſiſſet, oleum ſuperficiem petiit. 
EXP. XXI. XXII. Olei rectificati (exp. 14.) ebullientis 


3] inſtillavi ſalis tartari cauſtici calidique 3j, quod fere to- 


(b) Idem, analogia ductus tentavi cum oleo animali Dippelii, et vehemen- 
tiori igne eandem mutationem paſſum eſt, 
(c) Collatis inter ſeſe exp. 10. 13. 17. et computo dufto, apparebit, ineſſe 
ſebi Ib. ij, olei puri 3 xi, acidi 3 viz, © i, carbonis 5 x, 3 vj, 3]. 
tum 
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tum citiſſime abſorbebatur; adjeci adhuc 3 ſᷣ, quæ ad 
digiti unĩus altitudinem ſalem tegebat. Digeſtum ho- 
rarum 2 ſpatio, in ſaponem converſum erat; fic dicto ni- 
gro ſimilem “/. Eadem res cum oleo exp. 1 x. æque fe- 
lict fere negotio ceſſit. . REED 

EXP. XXIII. XX1V, Spiritum ſalis ammoniaci cum 
calce viva paratum adjeci oleo rectificato; eodem mo- 
mento lacteſcebat, ſolutæque ſic ſaponis ſpeciem conſti- 
tuebat. Cum oleo exp. 11. idem prorſus ſimili repen- 
debatur ſucceſſu. 

EXP. XXV. XXVI. Idem tentavi cum ſale alcalino vola- 
tili cryſtalliſato; quod injeci oled rectificato: ſal in fundo 
hærebat haud ſolutum. Applicato igne illud collum 
vaſis petiit, nec combinationem iniit cum oleo. Nec fe- 
liciori ſucceſſu idem cum ſale in parciſſima * quan- 
titate foliito ſurn periclitatus. 

EXP. XXVII. XXVIII. Oleum vitrioli album oleo exp. 
1 4. inſtillavi; pars coagulata picea a ſupernatante fluidiori 
mox reſolvebatur, fluidumque ſiſtebat atro fuſcum, odoris 
olei fere canabihi fancidi. Oleum totum eadem phæno- 
mena edidit, niſi quod pars coagulata non integre ſoluta 
; Ine Sew adjeci, "os omnia diſſolvebantur, 


(d) Sic itaque facillimo negotio ſaponem ke di um Starkeaynam confeci, 
qua methodo cum aliis oleis zthereis in 2 dierum circiter ſpatio, parem licet 
componere ſaponem, quam»1s alio modo fit res difficillima. 


7 | ſaponis 
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ſaponis ſoluti forma. Alcali adjecto, oleum ni gricans 
ſuperficiem petebat; fluidumque evadebat pellucidum. 

EXP. xxIx. xxx. Spiritum nitri fumantem, tertia parte 
olei vitrioli auctum, adieci oleo albo: nullus fumus, nec 
flamma, nec combinatio, aut condenſatio. Spiritus nitri 
inferiora occupabat, colorem perdidit intenſiorem, et 
ſtramineum acquiſi vit; ſuperiora occupans oleum e con- 
trario coloris erat aurantii ſaturati. 

EXP. XXXI. XXXII. XXXIII. Oleum exp. 10. cum eo- 
dem nitri acido mixtum, fumum edebat, coagulabatur, 
et particulæ quædam deſcendebant, quæ carbonacez vi- 
debantur. At fluido decantato aqua adjecta ſolvebantur, 
et liquidum conſtituebant coloris ſtraminei, ſaporis ama- 
rulenti. Evaporata aqua, concrementum accepi flavum, 
facie quadam ſalina lamellata, quod ſolutum, ſpiritum 
vini colore induebat aureo. Sale tartari, ſolutioni aquoſæ 
adjecto, nulla olei evenit ſeparatio. 

EXP, XXXIV, XXXV, Spiritus ſalis fumans, mixtus cum 
utroque oleo, amice ſe illi. junxit, nec mutationem fere 


ullam produxit; parca modo illius quantitate coacta, quæ 
a fluidis liberata, atri expoſita, purpureum acquiſi vit co- 
torem. Oleum fuperficiem tegens, ſpiritui qualitatem 
fumantem diu conſervavit, quamvis in vitro vini potui 
deſtinato, aeri acceſſui expoſita erant. 


EXP, 


lirent, priſtinum colorem exuebant; albumque antea 


itaque ab oleo, concentrato acido intime nupto, provenire 


— 
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EXP. XXXVI. XXXVII. Spiritus veneris concentratiffi. 
mus (viridi vero imbutus colore) mixtus oleo rectificato, 
nullo modo in illud agebat; ſed calori expoſita, ut ebul- 


oleum nunc gaudebat fuſco dilutiori; viride vero acidum 
fuſco utique, at ſaturatiori; ſedimentum nullum appa- 
rebat. Fluidum odorem penetrantiſſimum, illi ſimilem, 
quem in exp. 10. deſcripſi, et tunc adhuc edebat, fi aci- 
dum ab oleo, mediante infundibulo ſeparatum erat. Odor 


videtur. 

EXP. XxXXVIII. Carbonis, qui olei diſtillatione peracta 
remanſit, natura adhuc inquirenda eſt, quod ut fieret, in- 
cinerationem tentavi. At enim vero hzc difficillime 
ceſſit; per plures enim horas in crucibulo capaci aperto, 
qui totus candebat, carbonem detinui, et vix ullam mu- 
tationem paſſus eſt. Confici itaque curavi ex materia la- 
teritia vas planum, parvo limitatum margine, pediculo 
intra prunas, furnum anemium occupantes, elevatum, ut 
flamma ſuperficiem illius, carbone comburendo tectam, 
lambere poſſet. Hoc modo, diu tamen continuata calci- 
natione, in cineres converſus eſt, atque de 3 ij reman- 
ſerunt 3 ĩij. | 

EXP. XXXIX. Cineri, qui rubrum quemdam colorem 
induit, adjeci aquæ diſtillatæ 3 ij: leni 1gne digeſſi, et 


1 colavi, 
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colavi. Sapore inſtructa erat ſalino; qua vero evaporata ad 
cuticulam, nullæ apparebant cryſtalli; continuata vero 
ad ſiccitatem evaporatione obtinui grana 41 ſalis, incertæ 
prorſus figure, et ſingularis ſaporis; in acre non deli- 
queſcebat. 

EXP, XL. Quum experimentis clariſſimi GAHN, quibus 
phoſphorum novo parare modo docet, conſtet, ineſſe ani- 
malibus ſal medium terreum, ex acido phoſphori et terra 
calcaria compoſitum, an ſal noſtrum fixiſſimum ejuſdem 
nature ſit, inquirere animo occurrit. Soluto itaque in aqua 


diſtillata, addidi guttas aliquot acidi vitriolici, quo proti- 
nus moleculz albæ deſcendebant, manifeſto indicio, huic 
ſali terram infuiſſe . quæ illi acido * 
maxime omnium amat. 

Ex P. XLI. Præcipitatum, a fluido, per filtram ſepara- 
tum, liberavi aqua, et obtinui ſalem albidum acidi ſaporis, 
quod fiſtula ferruminatoria in vitrum pellucidum abiit. In 


aqua ſolutum, ad conſiſtentiam mellis evaporatum cum 
fuligine tedæ miſcui, retortæ terre loricatæ injeci, atque 
eidem ignis gradui, quo phoſphorum parare ſolent, com- 
miſi. Tribus vix horis preterlapſis lætus vidi collum 
retortæ, quod aquæ proximum erat lumine phoſphorico 
conſpicuum, quod per horam et ultra ſubſtitit; at phoſ- 
phorum ſub aqua (ob parcam maſſæ quantitatem) non 
obtinui. 
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EXP. XIII. Cineribus ſale orbatis (exp. 39.) ſiccatis, 
adjeci aquæ fortis Zj ut ea terram calcariam, et præcipue 


ferrum, quod adeſſe ex colore ſuſpicatus ſum, extraherem. 
per 24 horas leni igne digeſſi: cineres non eo quidem am- 
plius gaudebant colore, at nitri acidum non illo indutum 
erat, quo ſolutio ferri eſſe ſolet; ejuſque guttæ, infu- 
ſioni gallarum inſtillatæ, nec colorem ad atrum vergen- 
tem producebant. Ruber iſte itaque color non a marte, 
ſed a principio inflammabili, ut ſæpe fieri ſolet, ortum 
duxit. | 

EXP. XLIH. Liquor! illis fœto, quæ ex cineribus ex- 
traxerat aqua fortis inſtillavi vitriolicum acidum, quo 
facto turbidus evaſit, et ad fundum particulas depoſuit 
ſeleniticas; quibus elucet, terram adhuc adfuiſſe calca- 


riam nulli acido unitam. Hiſce filtro ſeparatis, reliquum 
evaporavi aſt omne in auras abiit. 

EXP. XLIV., Que nitri acidum folvere haud potuit, ea 
edulcoravi, exſiccavi; ponderis erant 3 ij. Hiſce affudi 3 j 
olei vitrioli, forti igne omne fluidum evocavi; tunc cum 
aqua diſtillata coxi. Fluidum, peracta filtratione, evapo- 
ravi; quo facto obtinui cryſtallos parvas, ſaporis al umi- 
noſi, quæ terram e ſale aramoniaco precipitabant, eam- 
que ipſæ, adjecto ſale alcalino, dimittebant. 

EXP. XLV. Edulcoratum, ex ſiccatumque reſiduum 
quali portione ſalis alcalini mineralis junctum fudi in 


— 


crucibulo 
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crucibulo forti igne; atque obtinui optime notæ vitrum 
pellucidum. Supereſt adhuc ut acidum, ejus naturam, 
actionemque in alia corpora examini ſubjiciam. 

EXP. XLVI. Acidum exp. x. leni calori expoſui, et 
diſtillavi; quod tranſibat, coloris erat albidi ad flavedi- 
nem vergentis; in fundo remanebat maſſa carbonacea, 
quodammodo unguinoſa. Tentamen, quod inſtitui, ut 


phlegmate, leni igne evocato, fortius obtinerem acidum, 
felici deſtitutum erat ſucceſſu; liquidum enim in exci- 
pulo ejuſdem erat acoris, ac illud in retorta. 

EXP, XLVII. — ex alcali vegetabili et acido noſtro 
orto, jam ſupra, et exp. 1 2. retuli: ſupereſt adhuc aliud 
fixi generis. Affudi nempe ſalis alcalini mineralis cry- 
ſtalliſati 3 iij acidum exp. 46. ad plenariam ſaturationem; 
eoque modo conſumſi 3 v. Evaporavi ad cuticulam uſ- 
que; ſed cum cryſtalli fuſco gauderent colore omnem 
humiditatem expuli; fudi leni igne quo uſque fumum 
non amplius ederet, aut particula, e crucibulo hauſta, 
ſolutionem in aqua redderet limpidam, et carbonaceam 
materiam ad fundum deponeret. Tunc maſſam ſalinam 
ſolutam ad cryſtalliſationem diſpoſui, atque obtinui maſ- 
ſam ſalinam, ex cryſtallis quadratis, iii pyramidem trian- 
gularem ut plurimum deſinentibus, compo.itam, quæœ 
2eri expoſita pulvere albo farinoſo tegebatur. 

R 2 EXP, 
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Exr. XVIII. Saturando fali alcalino volatili 3 X acidi 
impendi. Leni igne in cucurbitula capitello inſtructa 


expoſitum, aquoſos, odoris et ſaporis expertes vapores 


edidit, nec in altum tolli te fivit, niſi eodem fere ignis 
gradu adhibito, quo ſal ammoniacum commune elevari 
ſolet. Flores tunc capitello et cucurbitæ collo ſe appone- 
bant albiſſimi. 

EXP. XLIX. Terra calcaria ſolvebatur non ſine infigni 


efferveſcentia, ut ejus 3 xj ab acidi noſtri 3 ij ſuſciperentur. 
Idern ſal paravi, miſcendo ſebum cum calce viva pulveri- 
ſata, illud leni igne fundendo; tunc cum aqua coxi; et 
colatura evaporata concrevit in maſſam ſalinam. Melius 
adhuc res ceſſit, cum ſebum calce mixtum, diſtillarem. 
Lixivium ad debitam conſiſtentiam evaporatum cryſtal. 
los ſtitit fuſcas, quas itaque fudi (ut in exp. 46.) tunc 
aqua diſtillata ſolvi, ſuperfluam expuli, et obtinui cry- 


ſtallos pellucidas hexagonas, plana terminatas ſuperficie. 
Sapor acris ſalſus eſt, ſed non adeo urens, ut ſal ammo- 


niacum fixum: in aqua facile ſolubilis, are vero nom 


deliqueſcens; ſpiritui vini non obtemperat. Salis cal- 
carii animalis nomen non ineptum videtur. 

EXP. L. Efferveſcendo magneſia alba quoque ſolvitur, 
et 3 ix, acidi 3 ij ſaturaverant. Mixtum omni quamvis 
data opera nullam formam cryftallinam induit; potius 


1 maximam 
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maximam partem in maſſam gummoſam concrevit, quæ 
azri expoſita deliqueſcebat ſaponiſque erat amarulenti. * 

EXP. LI. Terra aluminis non abſque difficultate acido 
noſtro ſe junxit : hujus enim 3 ij addebam præcipitati, ex 
alumine et ſale alcalino fixo nati, edulcorata adhuc ma- 
didi © 3 6G; folutum quidem 1n initio omne crederes; at 
paulo poſt magna pars (dimidia fcilicet ut videbatur) 
fundum petiit. Colatum fluidum in cryſtallos coire de- 
negabat; ſapor erat adſtringens, non dulceſcens, potius 


auſterus. Terram ſolutam demonſtrabat adjectum alcali, 
quo addito præcipitabatur continuo. Nomen aluminis. 
animalis imponendum ei videtur. Affinitatem non arc- 
tam intereedere terræ aluminoſæ cum noſtro acido, pro- 
bat commixtio ſalis calcarii animalis cum ſolutione al u- 
minis ſaturata; quo facto, ne ipſa coctione adhibita, ſele- 
nites nulla exoriebatur; quæ vero copioſiſſima eſt, ſale 
ammoniaco fixo alumini addito. 

EXP. LII. Terræ, e liquore filicum addito vitrioli acido 
ortæ, ſcrup. dimidio adjeci 3 ij acidi; ſed nulla ejus vide - 
batur in illam actio, nec digeſtione et coctione conſpicua. 
E 1:quore colato fal alcalinum fixum nihil exturbabat; ut 
itaque vim in terram vitreſcibilem nullam illi ineſſe, ver! 
ſimillimum fit. 


(e) Siccatam terram nempe aggredi non videtur; et 3 ſo, omni humiditate 


expulſa ponderis erat granor. iv. 
EXP. 
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- EXP. LIII. Quz vero omnia corporum acido nubendo. 
rum tentamina et eum præcipue in finem inſtituta erant, 


ut acidum noſtrum concentretur, et eo in ſtatu ex illis 
expellatur. Placet inſtar omnium nunc ſalis ex acido et 
alcali vegetabili conflati examen proponere. Ejus Z Xij 
adjeci olei vitrioli 35h, et leni igne acidum noſtrum 
expuli, quod vaporum griſeorum forma tranſiit, eamque 
ſemper conſervavit. Aquz inſtar limpidum erat, valde 
acidum, ponderis 5 . Si ſal medium fatis calcinatum 


haud eſt (exp. 46.) acidum prodiens quidem valde con. 
centratum, aſt majori adhuc olei flavi copia combinatum 
deprehenditur. Hoc, ope infundibuli ab illo quidem ſe. 
paravi, et acidum in oleo latens adjecto ſpiritu vini ex- 
trahere tentavi; ſed eodem momento, quo vini fpiritus 
addebatur, oleum jam ſolutum erat, nec adjecta aqua ab 
illo ſeparari poterat. 

EXP. LIV. Acidi concentrati (exp. 53.) 3 5 æqualem 
Maſſam digeſtam 
per 12 horas igne lampadis diſtillavi. Odor liquoris in 


partem ſpiritus vini optimi admiſcui. 


excipulo oleo vini valde ſimilis erat. Adjecta aqua lactis 
fere faciem induebat; paulo poſt ſuperficiei innatabat 
oleum, reddita antiqua pelluciditate, ponder. 311, ſaporis 
aromatic1, ſed oleo vini mitioris. Hoc itaque periculo 
novum accedit robur ei ſententiæ, acidum nempe quod- 
vis, ope vini ſpiritus producere poſſe oleum tenuiſſimum 

"ES arti- 
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artificiale; noſtra vero in ſpecie naphtha virtutibus me- 
dicis quam maxime pollere cenſenda eſt, quæ penetran- 
tiſſi ma eſt, et originis animalis. 

EXP. Lv. Oleum in vini ſpiritu ſolutum diſtillavi le- 


niſſimo calore, quo tranſiit naphtha, addita aqua con- 
ſpicua. Hac operatione oleum e flavo fuſcum ſeſe ſe- 
paravit, et ſuperam liquoris partem in retorta occupavit. 
protracta diſtillatione tandem guttulas olei in naptha, in 
excipulo contenta, conſpexi; quo facto finem impoſui; et 
ob intimiorem acidi cum vini ſpiritu quam cum oleo 

combinationem, majorem horum volatilitatem, a fixiori 
oleo ſeparavi. 

Superſunt adhuc pericula hujus acidi cum metallis in- 
ſtituenda: datur quoque facilior breviorque methodus, 
acidum illud concentratum obtinendi, ſi nempe ſapo (ſed 
ſine ſale communi factus)ſolutus, adjecto alumine deſtrui- 
tur, colatumque liquidum evaporatur, tuncque cum alu- 
mine calcinato forti igni exponitur. Quod hoc modo. 
eduxi acidum illud quam maxime ſingulare edidit phæ- 
nomenon, ut, ſolum, foliola quædam auri diſſolveret. 
De quorum vero omnium uberiori et accuratiore tracta- 
tione, ſi hæcce indigna haud videbuntur, proxima occa- 
hone lubentiſſime ſum communicaturus. Dabam Helm — 


ſtadli d. 11 Nov. 1777. 
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VIII. Account of a Woman who had the Small Pox during 
Pregnancy, and «bho ſeemed to have communicated the 


fame Diſeaſe to the Fæœtus. By John Hunter, E/, 
F. R. S. 


Read January 17, 1780. 


Mi. GRAN TES ACCOUNT. 


N the 5th of December, 1776, Mrs. FORD had been 

{ſeized with ſhivering and the other common ſymp- 
toms of fever; to which were added great difficulty of 
breathing and a very hard cough. Mr. ANT ſaw her 
on the 7th; and he took from her eight ounces of blood, 
and gave her a compoſition of the ſaline mixture with 
ſpermaceti and magneſia every ſix hours. 

This had operated by the 8th two or three times very 
gently, when moſt of the complaints were relieved; but 
the cough ſtill ſhaking her violently, bleeding ſeemed 
neceſſary to be repeated, more particularly as ſhe looked 
upon herſelf to be in the ſixth month of her pregnancy. 
The medicine was continued without the magneſia. 


In 
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In the evening (vis, the 8th) the ſmall pox appeared, 
which proved of à mild kind, and moderate in quantity. 
Its progreſs, was rather flower than might have been ex- 
pected; but the woman paſſed through the diſeaſe in great 
ſpirits, ſitting up the greateſt part of the day during the 
whole time, and taking only a paregoric at night, and, as 
occaſion required, a little magneſia: thus the 1ymptoms 
were mitigated, and the cough at laſt became very little 
troubleſome. 

On the 25th ſhe nc of a pain in her ſide. 
Eight ounces of blood were taken away. The next day ſhe 
was quite free from pain, and thought herſelf as well on 
the 27th as her particular ſituation would admit of; 
after which ſhe was not viſited by Mr. GRANT till. the 
31ſt, when ſhe was in labour. 


Mr. WASTALL'S letter on the [ame ſubject. 


December 30, 1776, I was ſent for to Mrs. FORD, a 
healthy woman, about twenty-two years of age, who 
was pregnant with her firſt child. She had comeout of the 
country about three months before. Soon after her arrival 
in town ſhe was ſeized with the ſmall pox, and had been 
under the care of Meſſieurs HAWKINS and GRANT, who 
have favoured me with the particulars here annexed. _ 
VoL. LXX. S I called 


1 30 „ Ane de of 'n ob ddr 
rellen upon her in the afternoon; ſhe corfiplainied of 
wöbkent griping pains in her bowels, dartinng down to the 
pubes. On examining I found the or Hinte a little dilated, 
with other ſymptoms of approaching labour. I ſent her 
an anodyne fpermaceti emulſion, and deſired to be 
| called if her pains increafed. I was ' fent for. The 
labour advanced very flowly; her pains were long and 
ſevere; ſhe was delivered of 4 dead child, with ſome dif- 
ficulty. — 
Obſerving an eruption all over a of the child, 
and ſeveral of the pz/?:es filled with matter, I examined 
them more particularly; and recollecting, that Dr. LEAKE, 
in his Introductory Lecture to the Practice of Midwifry, 
had obſerved, that it might'/be neceffary to inquire, whe- 
ther thoſe adults who are faid totally to efeape the ſmall 
pox havenot been previouſly affected with it in the womb, 
1 ſent a note to Dr. LEAKE; and likewiſe to Dr. HUNTER, 
in hopes of aſcertaining a fact hitherto much doubted. 
Dr. LEAKE came the ſame evening, and faw the child. 
Dr. HUNTER came afterwards, with Mr. CRUICKSHANKS, 
and examined it; alſo Mr. join HUNTER and Mr. FAL- 
CONER; Who all concurred with me, that the eruption on 
the child was the fmall pox. Dr. HUNTER thought the 
eruption ſo like the ſmall pox that he could hardly 
doubt; but ſaid, that 1 in all other cafes of the fame kind, 
3 that 
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Et ©aT 
An From: Mr. GRANT'S notes. 

The eruption appeared on Mrs. Foxp in the evening of 
the8th of December, and ſhe was delivered the 3 iſt, that is, 
twenty-three days after the appearance of the eruptions. 


Reflefions by Mr. JOHN HUNTER. 

The ſingularity of the above caſe, with all its circum- 
ſtances, has inclined me to conſider it with ſome attention. 

There can be no doubt but that the mother had the 
{mall pox, and that the eruption began to appear on the 
8th of December: alſo, that it went through its regular 
ſtages, and that on the 3 1ſt, vi. twenty-three days after 
the firſt appearance of the eruption, the woman was de- 
livered of the child, who 1s the ſubject of this paper. 

Secondly, The diſtance of time when ſhe had the 
ſmall pox before delivery, joined with the ſtage of the 
diſeaſe in the child when born, which probably was 
about the ſixth or ſeventh day of the eruption, vis. about 
fifteen or fixteen days after the beginning of the erup- 
tion on the mother, perfectly agrees with the poſſibility | 
of the infection's being caught from the mother. 

Thirdly, The external appearance of the Pu/7u/zs 
in the child was perfectly that of the ſmall pox, as muſt 


have appeared from the relation given in Mr. WASTALL's 
S 2 letter. 
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letter. Moſt of the puſtules were diſtin, but ſome were 
blended or united at their baſe. The face had the 
greateſt number; and thefe were in general the moſt in- 
diſtinct. They were ſome what . with a dent in 
the middle. Ning r 
So far were the leading acundances and external ap- 
pearances in favour of their being the variolous eruption; 
but although theſe leading circ umſtances and external ap- 
pearances were incontrovertible, yet they were not an ab- 
ſolute proof of this being the genuine ſmall pox; there- 
fore I muſt be allowed to confider this ſubject a little 
further, and ſee how far all the circumſtances correſpond 
or are ſimilar to the true ſmall POX. In the fmall pox we 
have a previous fever, in place of which, in the preſent 
caſe, we have no information but that of the mother's hav- 
ing had the ſmall pox within ſuch a limited time as may 
favour the poſſibility of infection in the womb; yet we 
may preſume, that the child muſt have had conſiderable 
fever preceding ſuch an eruption, of whatſoever kind it 
was. 

In the ſmall pox the eruption goes through pretty re- 
gular ſtages in its progreſs and declenſion, which cir- 
cumſtances we know nothing of in the preſent caſe; but 


(a) I endeavoured to take ſome matter upon the point of two lancets; but 
not having an opportunity of making an experiment myſelf, I gave them to 
two gentlemen, who, I imagine, were afraid of inoculating with them. 


even. 
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even this fever, the eruptions, and their progreſs, are not 
abſolutely proofs that the diſorder is the ſmall pox when 
it is caught in the common and natural way: and in 
proof of this aſſertion it may be obſerved, that practiti- 
oners every now and then are miſtaken. 

It may be aſked, what is the true characteriſtic of the 
ſmall pox ? That by which it differs from all other erup- 
tions that we are acquainted with? The moſt certain cha- 
racter of the ſmall pox, that I Know, is the formation of a 
ſlough, or a part becoming dead by the variolous inflam- 
mation; a circumſtance which hitherto, I believe, has 
not been taken notice of. 

This was very evident in the arms of thoſe who 
were inoculated in the old way, where the wounds were 
conſiderable, and were dreſſed every day; which mode of 
treatment kept them from ſcabbing, by which means this 
proceſs was eaſily obſerved; but in the preſent method 
of inoculation it is hardly obſervable: the ſore being al- 
lowed to ſcab, the ſlough and ſcab unite and drop off 
together. The ſame indiſtinctneſs attends the eruptions 


on the ſkin; and in thoſe patients who die of, or die 
while in, the diſeaſe, where we have an opportunity of 
examining them while the part is diſtinct, this ſlough is 
very evident. 3 


This 
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This ſlough is the cauſe of the pitt after all is cica. 
trized; for it is a real loſs of ſubſtance of the ſurface of 
the cutiſ: and in proportion to this flongh is the remain. 


ing depreſſion. 

The chicken pox comes the neareſt in external ap- 
pearance to the ſmall pox; but it does not commonly pro- 
duce a flough. 

As there is generally no loſs of ſubſtance in this caſe, 
there can be no pitt. But it ſometimes happens, al- 
though but rarely, that there is a pitt in conſequence of 
a chicken pock; then ulceration has taken place on the 
ſurface of the cutis, a common thing in ſores. 

In the preſent caſe, beſides the leading circumſtances 
mentioned in the caſe of the mother, correſponding with 
the appearances on the child, and the external appear- 
ances themſelves, we have in the fulleſt ſenſe the third 
and real or principal character of the ſmall pox, v/s. the 
flough in every pu/ule; from all which, I think, we may 
conclude, that the child had caught the fmall pox in the 
womb; or at leaſt a diſeaſe, the effects of which were 
ſimilar to no other known diſeaſe. 

In opening the bodies of thoſe who had either died of, or 
died while under, the ſmall pox, I always examined care- 
fully to ſee whether any internal cavity, ſuch as the 


' e/ophagus, trachea, ſtomach, inteſtines, pleura, peri 
AeumM, 


* 
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#eum, &c. had eruptions upon them or not, and ne- 
ver finding any in any of thoſe cavities, 1 began to 
ſuſpect, that either the ſkin itſelf was the only part of 
the body fuſceptible of ſuch a limulus; or that the Kin 
was ſubject to ſome influence to which the other parts of 
the body were not ſubject, and which made it alone ſuſcep- 
tible of the vario/ous ſtimulus. If from the firſt cauſe, Ithen 
concluded it muſt be an original principle in the animal 
economy. If from the ſecond, I then ſuſpected, that ex- 
ternal expoſure was the cauſe; and I was the more led 
into this idea, from finding that theſe eruptions often at- 
tack the mouth and throat, two expoſed parts; add 
towhich, that we generally find the eruptions moſt on the 
expoſed parts of the body, as the face, &c. 

With theſe ideas in my mind, I thought I ſaw the 
moſt favourable opportunity of clearing up this point. 
| therefore very attentively examined moſt of the inter- 
nal cavities of this child; ſuch as the peritoneum, pleura, 
trachea, inſide of the &/ophagus, ſtomach, inteſtines, &c. 
but obſerved nothing uncommon. I have already ob- 
ſerved, that in this child the face and extremities were 
the fulleſt, ſimilar to what happens in common; from 
all which I may be allowed to draw this concluſion, that 
the ſkin is the principal part which is ſuſceptible of the 

variolous 
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variolous Aimulus, and i is not affected by any n in- 
fluence whatever. 1 

The communication of the ſmall pox to the child in 
the womb may be ſuppoſed to happen in two ways; one 
by infection from the mother, as is ſuppoſed in the above 
caſe; the other by the mother's havin g abſorbed the ſmall 
POX matter from ſome other perſon, and the matter be- 
ing carried to the child from the connection between the 
two, which we may ſuppoſe done with or without firſt 


af ecting the mother. 


- Teſtimonies and opinions are various with reſpect to 
theſe two facts. BOERHAAVE ſeems to have been led by 
his experience to think that ſuch infection was not com- 
municable: for we find that he attended a lady, who 
having, in the ſixth month of her pregnancy, had the 
confluent ſmall pox, brought forth at the regular period 
a child, who ſhewed not the leaſt veſtige of his mother's 
| diſeaſe. 


His commentator, however, VAN SWIETEN, ſupports a 


different opinion (ſee his Comment, vol. V.). He quotes 
a caſe from the Philoſophical Tranſactions, vol. XX VIII. 
N* 337- p. 165. of a woman, who, having juſt gone 
through a mild ſort of ſmall pox, was, by means of a 
ftrong doſe of purging phyſic, thrown into a miſcarriage, 

7 and 
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and brought forth a dead female child, whoſe whole 
body was covered with variolous puſiules full of ripe mat- 
ter; but this hiſtory is founded only on the relation of a 
z midwife to a clergyman, and therefore not abſolutely to 
be depended upon as accurately ſtated: however, it is 
more than probable, that there was a caſe as deſcribed; 
and that there were really eruptions on the ſkin of the 
child fimilar to the ſmall pox. 

VAN SWIETEN likewiſe mentions what MAURICEAU re- 
lates of himſelf. This author teſtifies, that he had often 
heard his father and mother ſay, that the latter, when 
big with him, and very near her time of delivery, had a 
painful attendance on one of her children, who died of 
the ſmall pox on the ſeventh day of the eruption; and 
that on the day following the death of this child, MAURI- 
CEAU came into the world, bringing with him five or fix 
true pu/tules of the ſmall POX. 

It does not appear, however, from this recital, whe- 
ther or not MAURICEAU paſſed through life free from 
any poſterior infection; but admitting that this eruption 
of MAURICEAU's was truly the ſmall pox, yet I ſhould very 
much doubt his having caught it from the child who 
died of it: as it ſhould ſeem that the pſtules of MAURI- 
CEAU were of the ſame date with thoſe of the child who 
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died. VAN SWIETEN appeals to a more recent caſe, which 
had been reported to him by perſons of great credit, and 
is recorded in the Phil. Tranf. vol. XLVI. p. 235. 

4 A woman, big with child, having herſelf long ago 


ce had the ſmall pox, very affiduouſly nurſed a maid ſer- 
“ vant during the whole proceſs of this diſeaſe. At the 
proper time ſhe brought forth a healthy female child, 
& in whoſe {kin Dr. wATSON aſſerted, that he diſcovered 
cc evident marks of the ſmall pox, which ſhe muſt have 
gone through in the womb; and the ſame phyſician 
«© pronounced, that this child would be free from future 
&« infection. After four years her brother was inoculated; 
& and Dr. WATSON obtained permiſſion of the parents to 
& try the ſame experiment on the girl. The operation 
6 was performed on both children in the ſame manner; 
ce and the pus uſed in both caſes was taken from the 
„ ſame patient. The event, however, was different; for 
e the boy had the regutar eruption, and got well; but 
e the girls arm did not inflame nor ſuppurate. On the 
e tenth day from the inſertion of the matter, ſhe turned 
6c pale ſuddenly, was languid for two days, and after- 
% wards was very well. In the neighbourhood of the 
«© inciſion there appeared a px/tule like thoſe pu/tules that 
«© we ſometimes obſerve in perſons who, having had the 
« diteaſe, attend patients ill of the ſmall pox, 

In 
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In the epiſtles of r. BARTHOLINUS, cent. II. p. 682. 
there is the following hiſtory. A poor woman, aged 
« thirty-eight years, pregnant, and now near the time of 


&« delivery, was ſeized with the ſymptoms of the ſmall 
© pox, and had a very numerous eruption. In this ſtate 
“ ſhe was delivered of a child, as full of variolous pru/ules 
„ as herſelf. The child died ſoon after birth; the mo- 
ether three days afterwards.” VAN SWIETEN infers, that 
the mother and the child were in this caſe infected at the 
ſame time; therefore, the child not infected by the mo- 
ther. 

Dr. MEAD aſſerts, that when a woman in the ſmall 
pox ſuffers an abortion, the fœtus is generally full of the 
contagion; but that this does not happen always. This 
variety, he ſays, depends on the ſtate of the mother's 
puſtules when the child is born; that is, whether they are 
or are not in a ſtate of purulence. Whence he has ob- 
ſerved it ſometimes to happen, that on the ſecond day 
from the birth, or the third, or any day before the eighth, 
the diſeaſe caught from the mother ſhews itſelf in erup- 
tions on the child. 

Dr. MEAD here relates the hiſtory of a lady of quality, 
of which this is the ſubſtance. A lady, in the ſeventh 
month of her pregnancy, had the confluent ſmall pox, 
and on the eleventh day of the diſeaſe brought forth a 


icn, having no figns of the diſeaſe on his body; and ſhe 
| 0 2 died 


* 


[ 
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died on the fourteenth day. The infant having lived 
four days, was ſeized with convulſions, and, the fmall 
pox appearing, died. The doctor infers from hence, that 
the ſuppuration being in ſome meaſure compleated on 
the eleventh day, the mother's diſeaſe was communicated 


then to the ftus, and made its appearance on the child 
after eight days. 
If there be no abortion, Dr. MEAD pronounces, that 


the child will ever be free from the diſeaſe, unleſs the 
birth ſhould happen before the maturation of the pu/- 
zZules. He brings a caſe to prove, that the fœtus in the 
womb may be infected by the contagion of which the 
mother does not partake. * A woman, who had long 
« before ſuffered the ſmall pox, nurſed her huſband, 
under that diſeaſe, towards the end of her pregnancy; 
e and was brought to bed at the due time. The child 
« was dead, and covered all over with variolous puſtules. 

With reſpect to the caſe quoted from MAURICEAU, it 
has been proved by Sir GEORGE BAKER (Med. Tranſact. 
vol. II. p. 275.) that Dr. MEAD drew a concluſion from it 
directly contrary to the author's meaning. The negative 


opinion appears evidently to be ſupported by that hiſ- 
tory. 


Sir GEORGE BAKER mentions in the ſame paper the 
caſe of two pregnant women who were inoculated at 
Hertford. 'They both had the ſmall pox favourably ,and 

4  after- 
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afterwards brought forth their children perfectly healthy 
at the uſual time. Both theſe children, at the age of thres 

years, were inoculated with effect. YOU 
Sir GEORGE BAKER likewiſe mentions a caſe which fell 
under the obſervation of Dr. CLARKE of Epſom. © A wo- 
« man towards the end of her pregnancy had the ſmall 


« pox, from which ſhe narrowly eſcaped. Five weeks 
« after the criſis ſhe was delivered of an healthy female 
“child, who having numerous marks on her ſkin was 
« judged by all who ſaw her to have undergone the ſame 
« diſtemper before her birth. However, at the end of 
«© twelve months ſhe had the ſmall pox in a very ſevere 
manner. Both the mother and child were lately living 
* at Epſom.” 

Since then we ſee that it is very probable, that the 
{mall pox may be caught from the mother when ſhe is in- 
tected, it may beaſked, why does not this happen oftener ? 
In anſwer to this we may ſuppoſe, that this is not ſo 
ready a way as when the child is expoſed to catch it after 
the birth, as we find too that a difference can be produced 
after birth; vis. inoculation is a much readier way of 
catching it than what is called the natural way. It may 
likewiſe be ſaid, that many women who are with child, 


and have the ſmall pox during pregnancy, do not reco- 
ver; therefore both mother and child die before the 


diſeaſe can have time to produce eruptions upon the 
child. 
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child. Finally in many of thoſe caſes, where the mother 
recovers, there is ſometimes produced a miſcarriage, 
which alſo hinders the infection from taking place in 
the child. However, many women go through the whole 
diſeaſe, and the child ſhews no marks of the ſmall pox. 

Thus have I ſtated facts relative to the preſent ſub- 
ject, with ſome of the beſt authorities on both ſides of 
the queſtion; and ſhall now leave the reader to form his 
own judgement. 
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IX. Eis kort utdrag af en Journal, hallen pa en reſa til 
och uti Kejſaredomet Fapan, gjord af Doctor Tann 
aren 1775 och 1776, fkrifuit til _ FOR Banks, 
Praſes uti Royal Society, i London“ | 


Read Feb. 10, 1780. 


AR min Herre, i början af innevarande ar, under 

mit viſtande i London, behagade introducera mig 
utiat{killige ſalſkaper,der flere af Wetenſkaps Societetens 
reſpective Ledamoter voro tilſammans, gjordes mig at- 
ſkillige fragor, angaende det ſynnerliga landet Japan och 
deſs inbyggare, ſom jag da uti ſtörſta korthet hade den 
aran at beſvara; men for at vidare contentera ſa vil So- 
cietetens, ſom min Herres enſkilta nyfikenhet, adreſſe- 
rar jag til min herre detta mycket korta utdrag af den 
Journal, jag under mit 16 manaders viſtande i det 
atligſna Japan Hhallit. 

Det ar min Herre forut bekant, at jag af Commiſſari- 
erne Gfver Hortus Medicus och nagre andre furnime 
Herrar i Amſterdam blef ut{kickad förſt til Cap de Bonne 
Eſperance och ſedan til Japan, at gora uti Hiſtoria natu- 


(a) For a tranſlation of this paper ſee the Appendix. 
rali 
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Tali nya uptakter, och at deraf 6fverſanda lökar och frön, 
ſamt lefvande trad och buſkar. Jag uppehöll mig try 
Ars tid pa Cap de Bonne Eſperance, et ſtille, ſom fourne- 
rade mig ganſka manga nya, bade Djur och Vixter, och 
gick derifran ar 1775 til Batavia, hvarifran jag kort 
derefter, nemligen den 21 Junu, afſeglade til Japan pa 
Hollindſka Compagniets ſkjep Staveniſſe, i folje med et 
annat ſkjep, kalladt Blyenburg. Reſan fortſattes, ſom 
vanligt ſker, förbi Pulo Sapato, Chineſiſka landet och 
Formoſa, igenom ſundet der och Japanſka Golfen, til Na- 
gaſaki hamn, ſom ar den endaſte i hela riket der nagot 
{kjep har frihet at inſegla. 

Vi utſtodo flera ſvara ſtormar, hvaraf det medföljande 
ſkjeppet Blyenburg blef ſa illa medfarit, at ſedan mas- 
terne blifvit forlorade, det ej Kunde fortſatta reſan til Ja- 
pan, utan nodgades löpa in til Canton, at der repareras, 
och ſedan ga tilbaka til Batavia. 

Den 1 3 Auguſti fingo vi Japan 1 6gnaſigte, och kommo 
in uti Nagaſaki hamn dagen der efter. Vi inſeglade uti 
hamnen med ganſka manga uphiſſade flaggor, och laſ- 
ſade vare Canoner vid det ſa kallade Papenberget, vid 
Kejfarens och Kejſarinnans vagter och fore Nagaſaki ſtad. 
Under inſeglandet kommo om bord tvinne Ofver-Banjo- 
ſer, atſkillige Tolkar och under officerare, ſamt nagre 
Committerade ifrin Hollindſka Factoriet. 


Ofver 
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Ofver Banjoſerne, ſom kunna jimnliknas med Manda- 
rinerne i China, gingo ſtraxt at ſitta pa et ſtille, ſom var 
til den àndan tilredt, mitt pa Skjepsdicket, hvilket ſite 
de ſedan altid nyttjade, {a ofta de viſtades om bord. Deſſe 
Officerare, ſom vixlas om, àro altid om bord de dagar, da 
{kjeppet loſſas eller laſtas, och ingen ting far foras hvar- 
ken til eller ifrin ſkjeppet, under all den tid det ligger i 
hamnen, utan at de aro tilſtades. De aga upſigt ofver 
alt det, ſom gar ut eller in i ſkjeppet: for deras gon vi- 
ſiteras bade folck och gods: framför dem mönſtras 
hvarje gang alt ſkjepsfolcket: de forlina och undertekna 
alla paſsporter, och gora dageligen rapport af alt, hvad 
ſom forefaller, til Gouverneuren i Nagaſaki. 


Det forſta, ſom förekom oſs underligt och ovanligt, 
var den ſtarka viſitation, ſom hvar och en perſon, och alt 
det gods, ſom fordestil eller ifran ſkjeppet,maſte underga. 
Denna viſitation forrattades icke allenaſt ganſka noggrant, 
utan den ſkjedde dubbelt, nimligen bade pa ſkjeppet och 
i land. Singkladerne upſprattades, och ſjelfva fjadrarne i 
dem ranſakades: kiſtor utpackades anda til botn, och 
ſjelfva plankorne i dem klappades pa alla fidor, til at up- 
ticka, om in uti dem voro nigra hemliga gjommor : ſmor- 
pottor och confitur-krukor rordes inuti med en jernſpits: 
uti oſtar ſkars forſt et ſtort hal, och ſedan ſtacks en knif 
in it alla ſidor: ja de miſstrodde ſjelfva iggen och ſlogo 
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afven deraf atſkillige i ſtycxen. Hyvarje perſon, ſom gar 
ifran eller til ſkjeppet, viſiteras if ven lika ſkarpt. Viſi- 
tatorn ſtry ker med ſina hinder langs ryggen, ſidorne och 
magen, ànda ned til kniin, ſa at ingen ting pa lifvet kan 
gjomas, utan at han upticker det. Denne viſitation maſte 
nu alla, utan Atſkilnad, underga, ànda ifran Chefen intil 
den ſamſta matros, enligt de ordres, ſom ar 1775 an- 
kommo ifràn Kejſerliga Hofvet. 

Tilforene var denna viſitation icke allenaſt mindre 
ſträng, utan Chefen och ſkjeps Capitenerne voro aldeles 
frie ifran den ſamma, och Capitenerne hade da tilfille, at 
lurendriiga in ſà mycket gods, de ville, til hvilken tinda 
de voro kladde i en ganſka ſtor och vid ofverrack, med 
tvanne ſtora ſickar eller fickor pa inre ſidorne, ſom fyldes 
med contraband-varor, nir de gingo til eller ifran land, 
hvilcket ſkjedde gemenligen trenne ganger om dagen. 

Orſaken til denna fſtranga viſitationen aro Europæerne 
ſjelfve, ſom ifran den ena tiden til den andra, med fine 
lurendrägerier retat Japanika Regeringen, til at mer och 
mer inſ{krinka deras frihet; och da den ſamma länge 
nog mirkt, at ju nogare de viſiterades, ju finare 
de öfvade ſine bedrigerier, fa har den omſider tagit 
deremot ſadane matt och ſteg, at nu mera for den aldra- 
finteligaſte icke en enda utvig mer ir öfrig til oloflig 
handels drifvande. För nagra ar ſedan hade en ſkjeps 

3 under- 
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under-officerare in uti ſjelfva byxorne fordoljt en fogel „i 


tanka at ſilja den ſamma, da han kommit i land; men 
under ſjelfva viſitationen, til olycka, begynte foglen at 
ſunga och bedrageriet uptacktes: ſedan den tiden viſi- 
teras utanpa hos Matroſerne och ſimre folck byxorne, 
och ſjelfva haret pa Slafvarne. 
Japoneſen ar til fargen gulagtig, ehuru man ibland 
ſinner nagre, i ſynnerhet Fruntimren, ſom tiro mycket 
hvita. De ſkihas ifran alle andre nationer, undantagne 
Chineſen och Tartaren, med fine djupe och aflange 6gon 
ſamt höga ogonbryner. Natſan ar ej platt, ehuru hon ar 
nagot tjockare och kortare, in pa en Europe. Haret ar 
ſvart, och upſittes pa enahanda vis, a at en framling har 
icke utan ſtörſta forundran, anſkidar et almiint mode, 
ſom uti har-friſfure och klidning, hos en hel nation, ir 
of6riindradt, finda ifrin Kejſarens Thron intil den l8gfta 
koja. 1 
Minnerneupſkicka fit har pa helt annatt ſatt, in andra 
könet: hela förhufvudet och midden anda til nacken 
afrakas aldeles, och halles ifven ſa frit för hàr, ſom hakan 
ifrän ſkjigg; det öfriga, ſom ir vid tinningarne och i 
nacken, upſtrykes och bindes ofver hjeſſan tilhopa med 
en hvit trad; utom denna bindningen lämnas haret ſa 
langt ſom en finger, och Klippes der. tvirtaf, ombindes 
EN ys U 2 med 
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| Dr. THUNBERG's 
med reſten af forra traden, och bijes emot hufvudet, lika 
ſom en krokug finger. 

Andra könet behaller alt fit har, utan at deraf afraka 
nagot. Haret upſtrykes emot kullen och viras der til- 
hopa i en knut, ſamt utdrages at ſidorne i tvinne breda 
vingar: bakom knuten ſittes en kam, och igenom knu- 
ten atſkillige langa zirater utaf olika ſkapnad och 
amne. 

Medici ach Praſter, ſom gemenligen lata raka hela 
hufvudet, och barn, ſom ej innu hunnit til manlig Alder, 
aro de endaſte, ſom göra i detta modet nagot undantag, 
til at ſkiha fig ifran de öfriga af nationen. 

Hela nationen har enahanda och ſin egen T ar{kilda 
klidedragt, ſom ifran urminnes tider varit oforindrad. 
Den beſtar uti en eller flere Nattrackar, ſom bindas til 
om lifvet med et balte. 


Fruntimren hafva gemenligen 
defle lingre, och ofta ſläpande efter fig. Deſſe nattrackar 
aro om ſommaren ganſka tunna, och om vintren upſtop- 
pade med tjock ſilke-eller bomuls-wadd. De forname 
nyttja hartil filke, och de fattige bomuls tyger. Fruntim- 
ren nyttja deraf gemenligen et ſtörre antal, och iga dem 
prigtigare, ofta med invafne guld-och filfver blomor. 
Nattracken ir vid bröſtet nagot open, och har mycket 
vida armar, hvars 6pning framtil ir til hilften ihopſydd, 
och formerar en {: ack, innom hvilken de kunna indraga 
handerne, 
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handerne, och i hvilken de kunna bevara papper och an- 
dre ſaker, lika ſom 1 en ficka. Mannerne hafva utom deſs 
en mantel eller half nattrack, ſom ricker til höften, af 
ganſka tunt, ſvart ty g, och utan panattracken linga byxor, 
ſom mycket likna en fruntimmers Ejortel, 6pen ganſka 
langt ned pi bagge ſidor. Med deſſe tvinne ſednare {kiljes 
battre folck ifran den ſimſta pöbelen. Minge nyttja 
underbyxor utaf linne, men benen aro altid nakne. De 
bruka aldrig ſkor, utan endaſt toflor af halm flatade, 
forſedde med en bogel och et band, ſom ſtickes emellan 
ſtortan och den niſta tan, til at halla dem faſt. Endaſt i 
vintren bruka de ſackor af linne pa fotterne. Nir det ir 
mycket orent och regnvader, nyttja de huga traſkor. 
Hufvudet betickes aldrig, om icke de iiro pa reſor, da de 
nyttja en coniſk hatt af halm; utan de bruka ſolſkarmar 
(paraſols) at ſk ydda hufvudet for ſtark ſolhetta och regn. 

Uti baltet, ſom om lifvet faſthaller nattracken, inſittes 
ſabelen, ſolfjadren och tobakspipan. Sabelen inſtickes 
pa vinſtra ſidan, {a at ſkarpa iggen altid vetter upat. De, 
ſor iro uti nagon public tjanſt, draga altid tvanne ſablar, 
hvaraf den ena altid ar langre. 

Huſen byggas af triftolpar, ſom pu nagon diſtance in- 
huggas i hvarandra, niſtan ſom pa korsverkshus; emel- 
lan deſſe flatas ſunderklyfde bambokippar, och pa ymſe 

ſidor 
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ſidor af dem beſtrykes lera och hvitlimmas, £3 at de likna 


et ſtenhus. Vaningarne iro ofta tvinne, hvaraf den 
bfverſta ir Iagare, och nyttjas ei ſa almänt til boning, 


Taken iro merendels takte med ſtora och tunga, faſtin 
vackra och val g jorda pannor af bla lera. Golfvet, ſom 
altid ir uphvjdt en aln ifran jorden, beligges med brider 
och ofvan pi dem aflinga mattor, flitade och fylde med 
halm, utaf try eller fyra fingers tjocklek. Hela huſet 
utgör et enda ſtort rum, fom ſedan kan afdelas i a 
manga ſmirre kamrar, ſom de behaga, med rammar, 
ſom inſattas i dertil inrattade trabjalkar, ſom a val uptil 
under taket, ſom nedtil pa golfvet, blifvit inlagde. Sa- 
dane rammar iro gemenligen 6fverdragne med tjockt 
maladt papper, och likna vare tapeter. Fönſtren beſta 
Afven af rammar, afdelte i ſma rutor, och pakliſtradt 
hvitt, ganſka tunt papper. 

Man finner aldrig nagra meubler uti Japoneſens hus, 
hvarken ſpeglar eller viggur, ſkàp eller bureauer, ſtolar 
eller bord, kakelugnar eller ſpiſar, ſoffor eller ſangar. 
Deras ſed ir, at ſitta ned pa de mjuka och ſnygga golf- 
mattorne, laggande ſina fotter under kroppen, 1a at deras 
egna hilar blifva deras ſtol. Under maltiderne fram- 
Cittes hvarje ritt ſarſkild, afven pa deſſe mattor, dock pa 
et litet, knapt try eller fyra tums hogt bord. Speglar, 
ſom de likyal ej upſiitta i huſet til nagon prydnad, göra de 
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af en componerad metall, ſamt nyttja dem endaſt vid 


harets uplagning. | 
Spiſar och kakelugnar aro hos dem aldeles obekante, 


faſtin den ftringa bliſten och kölden tvingar dem, til at 


varma ſina hus ifran Novembris til Martii manad; men i 
deſs ſtalle nyttja de ſtora koppargrytor med breda flata 
braddar och fotter, hvilke inſiittas i rummen, pa ſjelfva 
goltvets halmmattor. Deſſe grytor beklidas in uti med 
lerbruk, och fyllas til en del med ren aſka, hvarpa val ut- 
brinda furukol upſtapplas, ſom i brand ſtukne upvarma 
rumet, utan at ofa. 
Tobakens bruk har utan tvifvel hos Japoneſerne blif- 
vit forſt bekant igenom Portugiſerne; men faſtãn bigge 
könen här röka och äfven ungt folck, ſa ſkjer dock ſa- 
dant mycket ſparſamt. Nar de vela figna en ankommen 
frimande, ſa ir gemenligen tobakspipan och en kopp 


thevatn det forſta, ſom bjudes honom. Pipan beſtar af et 
kortare eller lingre val gjordt traſkaft med munſtycke 
och hufvud, utaf miſling eller hvit koppar. Sjelfva 
hufvudet ir ej ſtörre, in at det kan ryma en ſtor art, 
och ſjelfva tobaken, ſom ir fulkomligen torr, karfvas ſa 
tin, ſom hufvudhir, utaf en fingers längd: den maſte- 
altſa vridas ihop likſom til en pill, for at kunna ſtoppas i 
piphufvudet. Nar den blifvit ſtucken 1 brand, ar pipan 

latteligen 
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latteligen och med nigra fa drag utrökt. PA detta Citt 
roka de flere pipor à rad, ſamt utblaſa röken Iàngſamt 
igenom nasbororne. | 

Solfjadren nyttjas utaf bagge könen, at dermed i het- 
tan ſvalka fi g, och ir derfore altid bade innom och utom 
hus deras trogna följeſlagare. 


Hela nationen ir fallen for ſnygghet och renhet; man 
finner derfore uti hvarje hus, och uti alla herberg för re- 
ſande en badſtuga, der de hvarje dag, utan forſummelſe, 
tvatta ſig. 

Sallan eller aldrig far man ſe nagon mansperſon, ſom 
icke har ſina klader teknade med fit ſigils marke, hvilket 
med ſamma farg, hvarmed tyget blifvit trykt eller far- 
gadt, pa ſma dertil pa armar och rygg hvite lIimnade 
runde flickar blifvit teknat, och gor, at agaren altid igen- 
kinner ſin klädning, ſkjönt den funnos lagd ibland 
hundrade andra. 

Horſamhet och lydnad emot foraldrar ſamt 6dmjuk- 
het emot formiin i agt tages har pa det alranogaſte. Det 
ar nojſamt at ſe, med hvad reſpect, ſom en fourniam och 
en Ambetsman bemötes. De ſtadna icke allenaſt, om de 
möta en ſadan, eller om han ràkas i nàgot hus, hilla fig 
pa lingre afſtànd ifran honom, utan bvja ifven ſine huf- 
vuden ända ned til jorden. Vinliga iro de altid emot 
hvarandra, 


Neſa til Jahan. 1 
hvarandra, i hilsningar, tal och ithirder. Barnen vinjas 
harvid ifran förſta barndomen, och forildrarne foregi 
dem med fit exempel. Aga och ſtraff aro {ilſynte i lan- 
det, men lagar och ſtraff ganſka ſtranga. Männiſkjor 
iro val af naturen pa alle orter benigne til ondt, men 
knapt gifves nagot land, der mindre förbrytelſer {kje 
emot landets lagar. 


Uti deras namn ir nagon ting, ſom fortjinar upmiirk- 
ſamhet. Stam-namnet nyttjas aldrig 1 dageligt tal, utan 
endaſt, da de undertekna nigon ſkrift. Med förnamnet 
ater namnas och ropas de i dagligt tal, och det ſamma 
firindras efter deras olika Aldrar och efter olika {yſlor, 
ſom de med tiden beklida, ſà at de i fin lifstid ibland igt 
fem eller ſex ſarſkilde fornamn, faſtain familie namnet 
altid varit oförandradt. 

Sin Alder rãkna de altid jimnt med det aret, pa hvilket 
de varit fodde, antingen det ſkjett i borjan eller flutet: 
ſaledes raknas et barn altid irgammalt, {a ſnart nyars- 
dagen infaller, inſkjönt det Kommit til verlden endaſt 
nagre dagar forut. 

Handel och ſlögder iro hos Japanſka nationen 1 flor, 
faſt icke i den grad, ſom i Europa; ty deras behof iro ej 
⁴ manga: men Akerbruket ir hos dem uti ſtörſta varde, 
{a at man har ſer jordytan ofver alt, och de maſte bergen 

VoL, LXX, X anda 


Dr. THUNBERGO's 


154 
anda up til topparne upbrukade. Utrikes handel drifva 
de endaſt med Hollindſka och Chineſiſka Compagnierne, 
Emot Koppar och ra Campher, ſom Holländaren ut förer, 
atertaga de Puderſocker, Modernäglickor, Sappantri, 
Elfenben, tenn, bly, ſkilpadſkal, Chitſer, Taffecelastyger 
_ och nagre andre ſmaſaker. 


Som Hollindſka Compagniet i Japan aldeles icke be- 
talar nagon tull for ut- eller in-gaende varor, fa ſindas i 
det ſtallet arligen fkiinker til Hofvet, ſom beſta i kliden, 
Chitſer, Succotas, bomulstyger och ſtundom nagra rari. 
teter. Pa denna reſa, ſom forrattas endaſt af trenne 
Europzer och vid paſs tvahundrade Japoneſer, hade jag 
det nojet, at folja Ambaſſadeuren til den langſt bort i lan- 
det beligna Hufvudſtaden Jedo. 

Den 4 Martii 1776 afreſte vi ifran var lilla ö Dezima 
och Nagaſaki ſtad igenom Kokora til Simonoſeki, der vi 
den 12 gingo om bord pà et för oſs tilredt ſtort fartyg, 
hvarmed vi innom 1kars afſeglade til Fiogo. Reſan fort- 
ſattes vidare ofver land til Oſacca, en af de fornamſta 
handelsſtader i Riket, der vi tilbragte den 8 och 9g 
Aprilis. Innom en dags reſa ankommo vi den 10 derpa 
foljande til Miaco, Andeliga Kejſarens Hufvudſtad. Har 
förtöfvade vi tvinne dagar, och paſkyndade var reſa ti} 
Hufvudſtaden Jedo, dit vi lyckeligen anlände den 1 Majl. 

3 Reſan 
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Reſan til lands ſkjer altid uti Norimons, en ſort af 
palanquins, ſom iro tilſlutne och förſedde med fönſter, 
ſamt bäras utaf flere min. Skinkerne ſa val ſom dage- 
liga Provianten baras ifyen af folck uti kiſtor, och nàgre 
fi ſaker foras pa packhiiſtar. Officerare och Tolkar 
ledſaga oſs, och beſorja om all ting, ſà att vi kunna göra 
en nvjſam och obekymrad reſa. 

Den 18 Maji var den dag, da vi hade hos Cubo, eller 
verld{liga Kejſaren, hos Kronprinſen och de tolf Rikſens 
Rad var audience; dagen derpa hos Tempelherrarne, 
ſom fora ſtyret ofver kyrkorne, och Stadens Gouver- 
neurer med flere. Den 23 pafoljande hade vi var 
affkjeds audience, afreſte fran Jedo den 26 Maji, och 
ankommo til Miaco den 7 Junii. Nu pa aterreſan hade 
vi här den 8 Junii audience hos Kejſarens Stathallare, ſom 
ifven fir nigre {kinker, efter vi aldeles icke fa afligga 
nagot beſok hos Dairi. Den II fingo vi tilſtand, at 
vandra uti och ikring Staden, at beſe deras kyrkor och 
ſtörre hus; men afreſte emot aftonen derifran til Oſacca. 
Denna vackra och for ſin handel val beligna ſtad fingo 
vi frihet at genomvandra den 13, och at beſe deſs kyr- 
kor, comcedier, andre mirkvirdigheter, och i ſynnerhet 
huru kopparen ſmiltes, ſom endaſt ſkjer i denna ſtaden, 


och ei pa nagot annat ſtalle mer i Riket. Hos Stadens 
X 2 Gouverneurer 
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Gouverneurer hade vi den 14 audience, och fortſatte ſe. 
dan vidare var refa til Fiogo. Efter vanligheten gingo vi 


Simonoſeki och Kokota, dit vi ankommo den 23. Sedan 
blefvo vi uti Norimons burne til Nagaſaki och vaàrt lilla 
factorie pa Gen Dezima, hvareſt vi ſlutade den ſiſta 
Junii var Ambaſſade, efter 118 dagars reſa. 
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X. Account of an eXtraordinary Appearance in a Mis. 
By Mr. William Cockin; communicated by Joſeph 
Banks, E/q. P. R. S. * 


Read Feb. 20, 1780. 


Lancaſter, Sept. 2, 1777. 

ANUARY 13, 1768, betwixt nine and ten in the 

morning, being on an eminence that overlooked 
ſome low meadow ground, I obſerved, in a direction op- 
poſite to that of the ſun, which ſhone very bright, and. 
in a miſt which covered the ſaid incloſures, an unuſual 
meteor, which, without attempting to name it, I (hall de-- 
ſcribe as well as I can by the help of the following 
figure. 

At about the diſtance of half a mile, and incurvated 
towards each other, like the lower ends of the common 
rainbow, there appeared in the miſt two places of a pe- 
culiar brightneſs as repreſented at AA. They ſeemed (as 
is common) to reſt upon the ground, were continued as 
high as the miſt, and in breadth, perhaps, near half as: 
much more as that of the iris. In the middle, between 
theſe two places, on the fame horizontal line, was a co- 

loured. 
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loured appearance like deb, a, Od, whoſe baſe could not 
at moſt ſubtend an angle of above ten or twelve degrees, 
and whoſe interior parts were thus variegated. The cen- 
ter a was dark and irregularly terminated, as if made by 


the ſhadow of ſome object not bigger than an ordinary 


of a yellowiſh flame colour. To this ſucceeded another 
curved ſpace of nearly the ſame dark caſt as the center, 
ſeemingly tinged with a faint hue of green, and very 
evenly bounded on each fide, as is ſhewn at cc. After 
theſe came on the terminating ring, which was coloured 
very much in the manner of the common rainbow, ex- 
cept that the tints were not quite ſo vivid (as if owing to 
the effect of a yellowiſh tinge, which ſeemingly entered 
into the compoſition of all the colours) nor their bounda- 
ries ſo well defined. The center of the image appeared 
to be exactly in the line of aſpect (as it is called) or one 
conceived to be drawn from the ſun through the eye of 
the ſpectator; and it may be obſerved from the figure, 
that theſe curve ſpaces were not ſegments of perfect cir- 


cles, but formed like the ends of concentric ellipſes, whoſe 


tranſverſe axiſes were perpendicular to the horizon. 
To the above deſcription of the image it may be ne- 
ceſſary to add the following particulars which attended 


- 


it. 
The 


ſheaf of corn. Next this center was a curved ſpace 55, 
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The miſt was very thick near the ſurface of the mea- 
dows, though rarer upwards, and chiefly, if not ſolely, 
on the fide of the hill oppoſite to the ſun. The place 
where I ſtood was juſt on its confines; and I found, as I 
advanced into it, that the object became gradually fainter 
and fainter. As the ſun diſperſed the vapour, the ap- 
pearance faded proportionably ; and about half an hour 
after I firſt ſaw it, it was fcarcely viſible. The evening 
before was wet; but the drops on the hedges were con- 
gealed by froſt. Where the ſun ſhone the buſhes were 
each inveſted with a miſt, as if owing to the vapours ex- 
haled from them by the ſun's warmth; and, on a nearer 
inſpection (for there was ſomething ſingular in this ap- 
pearance), I was rather ſurprized to find, I could clearly 
diſcern the little humid particles which occaſioned it, and 
which were floating around the buſhes at about half an 
inch diſtance from one another. 

Such were the moſt material circumſtances of this 
beautiful and ſingular appearance. Singular no doubt it 
is, as we have only two inſtances of a like kind mentioned 
in Dr. PRIESTLEY's Hiſtory of Light and Colours, The 


firſt is given by M. BOUGUER as ſeen upon the Andes'”; 


(a) This is defcribed as ſeen in a cloud conſiſting of frozen particles, and at 
about thirty paces diſtance. All the parts of the obſerver were clearly ſhadowed 
out, as legs, arms, and head, about which laſt parts the coloured circles were 
formed, It is farther noted, that the intervals between the cixcles continued 


equal, though their diameters were conſtantly changing. 


and 


160 N. Cock f Acrount 77 an 
And e oH Dr MAC AIT as Tech in Scotland /. A 
thifd, Gwe ver, May be met With as obſerved at Pamba- 
marta %, m u voyage to South America. 
T6 i che pleaſure of philoſophy to attempt ſomething 
by way of ſolutioh'coritertiing every extraordinary fact 
which falls under its cognizance: and though it be not 
always ſo happy as to produce ſatis faction, it may at leaſt 
ſucceed in the way of amuſement. Under the influence 
of theſe notions, let us ſee what offers reſpectin g the phi- 
Toſophy of the curious appearance before us. 
With'regard'to the elliptical form of the curve ſpaces, 

as it cannot be accounted for from refraction, T-appre- 


hend it is owing to the oblong figure of the obſerver's 
ſhadow, which is very evidently the dark part in the 
middle, and to which the coloured marginal rings are in 
ſome ſort obliged to conform. The bright places aa 
correſpond to an appearance once obſerved by Dr 
SMITH ©, and which he very plauſibly attributes to a 
confuſed mixture of the principal reflected beams 


() This was ſeen in an extremely thick fog or miſt. The interval cor- 
reſponding to bb was obſerved to conſiſt of colours ſimilar to, though fainter 
than, thoſe of dd. 

(c) The apparent diſtance is here placed at about ten toiſes. The vapours 
are ſaid to be of a tenuity cognizable by the fight. The gradual change of the 
diameter of the rings is mentioned ; as alſo, that they appeared at firſt to be of 
an elliptical figure. 

(4) See Art. 502, of the remarks at the end of his Optics. 

5 that 


- 
& 
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extraordinary Appearance in @ Mil. 1 651 
that exhibit the ordinary bow. This muſt be owing to 
ſomething pecuhar in the miſt, as to the form, fize, &c. 
of its particles or globules; eaſier to conceive than explain. 
In the valuable Treatiſe of Optics by the laft named gen- 
tleman, there is an account of Dr. PEMBERTON's theory 
for the ſlender rings of colours, which are fometimes 
ſeen within the rainbow, which Dr. Laxnewiru firft de- 
ſcribed in the Philoſophical Tranſactions“ * and from 
which ſome idea may be formed of the cauſe of the co- 
loured part of the image. It is in ſubſtance this /. If 
the drops of rain, 8&c. which the ſun ſhines upon be ex- 
ceedingly ſmall, from the irregular reflection of all ſur- 
faces, and the fits of eaſy tranſmiſſion, which the diſſi- 
pated rays may undergo in their paſſage through thoſe 
little globules, there may naturally be formed other co- 
loured arches within the common bow for a number of 


ſucceſſions. Hence, with regard to the inſtance in queſ- 
tion, ſince its rings were ſo very ſmall in diameter, it ap- 
_ pears, that on ſome account or other the refracted, co- 
loured, and diffipated rays alluded to, have in their re- 
turn to the eye nearly made the ſmalleſt angles poſſible 
with the lines of incidence. 


(e) N' 375. 
(f) See Articles 506, 507. 
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162 My. cockix's Account of, &c. = 

After all, this is only to be conſidered as conjecture, - 
Though it does not want analogy, we have not had it yet 
properly aſcertained by experiment: and hence it is not 
without reaſon, that Dr. PRIESTLEY conſiders the addi- 
tional rows of colours within the common rainbow ob- 
ſerved by Dr. LANGWITH, and thoſe of the ſpecies of 


image here deſcribed, as one of the de/iderata of optics. 
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XI. Memoria fopra i] Velen Amerirauo detto Tic ICUNas. 
By the Abb Fontana, DiF#&0r of the Cubinet ofi Na- 
tural Hiſtory belonging 10 dit Royal Highneſs the Grant 
Duke of Tuſcany; COrmmunicated by 58 — 
E/q. F. R. S. ( 


Read February 17, 1780. 


ſono ſopra il veleno della vipera, che fanno il ſeguito 
di molte altre pubblicate in Italia xo anni prima ful me- 


deſimo ſoggetto; mi hanno meſſo in ſtato di pronunciar 


con ſicurezza ſopra la natura, e ſopra le RO" di quel 
veleno. 18 

Gli effetti inaſpettati, e importanti, che ho oſſervato 
applicando ai corpi viventi il veleno di quell' animale, 
mi hanno preſentate delle verita nuove per la fiſica ani- 
male; e queſte nuove verità mi hanno condotto per gradi 
a dubitare di qualche teoria medica non abbaſtanza pro- 
vata, o troppo generalizzata dalle perſone dell arte. 

Fin d' allora ho deſiderato di portar le mie ricerche ſo- 


pra qualche altro veleno, e ſe foſſe ſtato poſſibile avrei 


= 


(a) For an Engliſh tranſlation of this paper ſee the Append'x, 
3:2: defiderato 


E eſperienze, che ho fatto a Parigi ſino da due anni 


164, Wers opa iliVeleno 
deſiderato di x mina qualche veleno vegetabile de piu 
attiyi,, Mi figuxavo, che 1 veleni animali, foſſero comme 
e il xeleno della vipera, per eſempio, che applicato ad una 
ferits ſi qiſſande henſi mel corpodell'animale, ma non viene 
aumentate per queſto come aumentato per contrario il 
veleno, che eccita il vajolo, o la rabbia del cane; mi figu- 
ravo diſſi, che quei veleni aveſſero molta analogia fra 
loro, e che agiſſero nella medeſima maniera; e > on le 
ſteſſe parti dell animale, Wwe 
Per Voppoſto non oſavo congetturar nulla ſopra 
* dei W vegrnabils, che non avevo ancor cla 


ſopra regions * ell, anche vg la lettura de —_— 
ſerittori di quei veleni. La lor maniera di ſperimentare 
era molto diverſa da quella, che io avevo tenuta nel eſa- 
minaxe il veleno della vipera, e le loro illazioni mi pare- 
vano troppo vaghe e incerte. Arrivato a Londra potei 
facilmente ſodisfare ai miei deſideri ſu di queſto. II Dr. 
HEBERDEN,. celebre medico in Londra, e membro della 
Società Reale; mi ha procurato un gran numero di freccie 
Americane ben conſervate, e ben coperte di veleno, e di 
pin ha avuta la gentilezza di farmi avere una buona 
quantità di veleno, che era chiuſo, e ſigillato dentro un 


vaſo di terra, il quale aveva per di fuori una cuſtodia di 
latta. 


Nella cuſtodia di latta vi era un foglio, in cui fi 
+ leggevano 


Auerirano detro Nu 165 
leggevano le ſequenti parole ti Audian Poiſon brought from 
the Banks of the River of Amazons, by Don PEDRO MAL- 
DONADO; it it one of ube forts] mentioned in the' Phil, 
Tranſ. vol. XLVII. ni IAH. Nel volume eitate delle Tran- 
ſazioni vi ſi parla di due veleni poco Aifferenti nella loro 
attivita. L*uno detto Lama, e Valtto Ticunas. Il veleno 
del vaſo di terra da me adoprato è il Ticunas H veleno - 
delle Freccie non ſi ſa bene a qual dei due appartenga, 
ma per eſperienza Pho trovato della medeſima forza del 
Ticunas; onde non credo punto I di h - 
Puna ſorta dall' altra. , 2 5 

Molte coſe fi ſono ſcritte del attivitx di queſti velenti” 
Americani dagli autori, talchè ho creduto bene di dover 
cominciar le mie eſperienze per gradi, prendendo tutte 
le precauzioni poſſibili. Il ſemplice odorarlo fi crede no- 
civo, alꝰ aprir ſolo il vaſo, e al folo diffenderfi di qualche 
molecola per Varia fi teme di qualche grave male, e mw | 
la morte: coſi almeno fi legge ne migliori autori. 1 
Cominciai adunque ſubito aperto il vaſo del veleno di 
far reſpirar di quelb aria ad un tenero piccione, e 0 ten- 
col capo dentro il vaſo per piu minuti. Lo eval di la clie 
ſtava coſi bene che prima. Staccai con unto” ſcalpello 
molti pezzi del veleno, perchè fi eecitaſſe un poco di pol. 
vere nel vaſo, e allora vi immerſi di nuovo FR del 
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Wat che ok ſoffri Fg ne anco in _ feconda 
efctienzs. Bol” 
7 Da queſto momento non ebbi piu alcuna difficolta di 

el por me medefir mo a quel vapore, e di ſentirne Todore, 
che mi parve Hauſe ofo, e ingtato!' Molte particelle mi 


entraronno coll. aria” in bocca, e trovai che avevano un 


4 - 334 17979% 141 130140 


ſapore ſimile in qualche coſa alla liquirizia. Lodore 
adunque di queſto veleno a ſecco e affatto innocente, e 
in nocenti ſono le molecole, che entrano coll' aria nclla 
bocca, o nel naſo, e che vanno al polmone. 

Ma dove par che piu fi tema queſto veleno, benche 
ancora eſterno, e allora che fi riduce in vapori bruciato 
ſu' i carboni, e ridotto in fumo, o che e bollito lunga- 
mente, e inalzato in vapori denſi. Nell' uno, e nel altro 
modo ho voluto provarlo. Ho gettato piu pozzetti del 
veleno ſecco ſopra i carboni acceſi, ed ho fatto che il Pic- 
cione reſpiraſſe quel fumo, tenendolo colla teſta nel 
mezzo di eſſo; il Piccione non ha mai dato ſegno di patir 
nulla. Ho fatto di piu: ho fatto entrare quel fumo in un 
tubo di vetro alto 6 pollici, e largo quattro. Il tubo era 
tutto ripieno di un fumo denſo, e bianco, vi ho intro- 
dotto il ſolito Piccione, che non ha moſtrato di ſoffrir di 
piu che ſe Paveſſi introdotto nel fumo di zucchero bruc- 
ciato. Son paſſato in ſequito a farne bollire una buona 
quantitz dentro un vaſo di terra. Ho eſpoſto ai vapori di 


eſſo 


Americana detto Ticungs 167 
eſſo it Piccione; ve lo ho eſpoſto quando gia il veleng 
cominciava, a divenir confiſtente; ve lo ho eſpoſto 
quando gia fatto anco piu ſodo cominciava a bruciare ai 
lati del vaſo, e a ridurſi tutto in vapori denſiſſimi, e in 
carbone; Vanimale non ſoffii nulla a neſſuna > queſte 
pruove; e allora fu che non ebbi neppur” io alcuna diffi- 
colta di odorarlo, e di eſpormi a quei fumi. L' odore del 
veleno ſecco che brucia ſu i carboni è molto dif guſtoſo, e 

ſente Yodore di ſterco bruciato. Gs 

Ne deduco da tutte queſte eſperienze, che i vapori, o 


fumi del veleno Americano odorati, o reſpirati ſono in- 
M. DE LA CONDAMINE è ſtato certamente in- 


nocenti. 
gannato, quando ha ſcritto, che queſto veleno ſi prepara 


da donne condannate a morte, e che allora fi conoſce, 


che è arrivato alla ſua perfezione, quando i vapori, che 


manda nel bollirlo, uccidono la perſona, che e obligata ad 
eſſer preſente. 

Queſto veleno fi ſcioglie facilmente e bene coll' acqua 
anche fredda, come ancora con gli acidi minerali, e vege- 
tabili. Nell' olio di vitriolo però ſi ſcioglie molto piu 
tardi, che negli altri acidi, e diventa nero, come 'inchioſ- 
tro, che non ſuccede con neſſuno degli altri acidi, Non 


fa alcuna efferveſcenza ne cogli acidi, ne con gli alcalini, 
non altera punto il latte, ne lo tinge, ſe non che del ſuo 
color naturale. Non altera il ſucco di radici, ne in roſco, 
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: ne in verde; ed efaminato col microſcopio math fi vede 
di regolare, e di falino, ma benfi par fatto in gran parte 
di corpiccigoli minimi irregolari rotondaſtri a ſomiglianza 
dei ſucchi vegetabili. Si diſecca, ſenza ſcrepolare, a dif. 
ferenza del veleno della vipera, e meſſo ſulla lingua ha 
un fapore eſtremamente amaro. 

Da tutto queſto ne deduco, che non e ne acido, ne alca- 
lino, e che non è compoſto di ſali viſibili, ne anco al mi- 


croſcopio. 
Non tanto la curiofita quanto Fordine, che mi ero pre- 
ſiſſo nel far le mie eſperienze, mi portarono ad eſami- 
nare, ſe queſto veleno era micidiale applicato immediata. 
mente ſopra gli occhi, o ſe vi eccitava qualche malattia, 
. irritazione. Avevo gia prima trovato, che il veleno 
della vipera era affatto innocente meſſo ſugli occhi, 
come lo è per la bocca, e per lo ſtomaco; onde ero curioſo 
di vedere i rapporti fra queſti due veleni ſi attivi, e ſi di- 
verſi nella loro origine. 
Cominciai adunque a metterne una picciola quantita 
ſciolta nel acqua, ſopra Yocchio d'un porchetto d'India. 
L'animale non moſtrò di ſoffrir nulla ne allora, ne poi, e 
rocchio non sii infiammo punto. Ripetei Peſperienze dopo 
due ore ſopra tutti due gli occhi del medeſimo animale, 
e vi applicai una maggior quantita di veleno; il porchetto 
India non ſoffri il piu picciolo incomodo, e gli occhi fi 
mantennero 


Americano detto Ticunde. 
mantennero nel loro iſtato naturale- Rinnuovai Vefnes 
rienza ſopra gli occhi di due altri porchi @&Indiz ol me- 
deſimo eſito; e il medeſimo eſito ebbero tutte le efpe- 
rienze, che fer in ſeguito ſopru gli och di molti altri 


169 


animali, e ſpecialments ſopru gli dechi dei ourigli. Non 
potei mai oſſervare alcuna alterazione de loro occhi, o che 
quel veleno gli incomodaſſe di piu di quel che avrebbe 
fatto l'acqua, ſe gli aveſſi bagnati con eſſa; onde credo di 
poter concludere, che il veleno Americano non © punto 
veleno meſſo ſugli occhi, e che non ha alcuna azione ſo- 
pra di eſſi. | 


Ma fara egli innocente prefo per bocca, e inghiottito: 
M. DE La CONDAMINE, e tutti gli altri, che hanno pat 
lato di quel veleno lo credono affatto innocente preſo per 
bocca e tale è Fopinione comune di tutti gli Americani. 
La ragione che lo ha fatto creder tale fi e, che ſi poſſono 
mangiare impunemente gli animali ucciſi con quel ve- 
Queſta 
ragione è piu ſpecioſa che convincente, perchè potrebbe 
eller veleno introdotto nel ſangue anche in piccoliffima 
quantitaà, e non eſſerlo, ſe non che in una maggior doſe 
quando è preſo per bocca. 

Ecco le eſperienze che ho fatto; le quali ſervono ancora 
a renderci cauti prima di pronunciare anche dopo che ſi 
e conſultata h eſperienza medeſima. | 
Vol. LXX. Vs Feci 


leno o per meglio dire colle freccie avvelenate. 
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cucchiajo da Te di acqua per dilavar la bocca, e per ſcen- 


leno, e non ebbe nulla neppur' eſſo. Le medeſime eſpe- 


170 Memoria ſopra il Feleno ; 
Feci inghiottire due grani di veleno ſciolto nelP acqua 
ad un piccolo coniglio e la sforzai in ſeguito a bere un 


dere tutto il veleno nello ſtomaco. Queſto animale non 
moſtrò di ſoffrir nulla, ne allora, nè dopo. 
Feci bere ad un altro piccolo cuniglio, come ſopra, tre 


grani di veleno, e non ſoffri nulla, come il primo. Ad 


un altro piccolo cuniglio feci bere quattro grani di ve. 


rienze feci ſopra trè piccoli cunigli, al terzo dei quali detti 


6 grani di veleno, e non ebbe nulla, come tutti gli altri. 

Crede vo, che queſte eſperienze poteſſero baſtare, per 
aſſicurarmi, che il veleno Americano è innocente preſo 
per bocca, come lo è il veleno della vipera, ma mi ſarei 
ingannato. Ebbi la curioſità di provarlo ſopra un piccolo 
piccione; gli detti a bere 6 grani di veleno, e mori in 
meno di 20 minuti. Replicai Veſperienza ſopra due altri 
piccioni, e morirono tutti due dentro 30 minuti. 

Queſte ultime eſperienze, che par che contradicano le 
prime, mi hanno obbligato di ripeterne molte altre di 
nuovo ſopra i conigh, e ſopra i porchi d'India. Detti 
adunque a bere cinque grani di veleno ad un piccolo por- 
chetto d'India, e lo trovai morto dopo 25 minuti. Feci 
bere circa 8 grani di veleno ad un altro piccolo cuniglio; 


e queſto dopo 30 minuti pareva che non aveſſe nulla: 
ma 


* 24 - 


ma dopo altri 30, comincio a reggerſi male ſu i piedi, 
dope altri 4 cadde corne morto, e dopo altri quattro era 
morto affatto. Ad altri due piccoli conigli, e ad altri due 
porchetti d' India fect bere circa 9 grani di veleno. Un 
cuniglio mori in meno di 45 minuti, e in 20 minuti 
erano morti 1 due porchetti d' India. Queſti riſultato mi 
fecero credere, che una piu gran doſe di veleno poteva 
produrre piu ſicuramente la morte, e che Viſtefla quan- 
tita di veleno produce va degli effetti diverſi nei medeſſimi 


animali, ſecondo lo ſtato nel quale ſi trovava loro ventri- 
colo. Avevo in generale oſſervato nel far le eſperienze ſu- 
dette, che gli animali morivano piu diſſicilmente quando 
avevano lo ſtomaco piu pieno, o non ſoffrivano nulla 
inghiottendo di quel veleno. Volli farne la prova in tre 
cunigli, e in due Piccioni, che tenni lungamente digiuni. 
Muorirono tutti in meno di 35 minuti, con ſoli tre granj 
di veleno. Ripetei FVeſperimento in altri 5 animali, come 

ſopra, ma a ſtomaco pieno: non ne mori, che un ſolo. 
Ne deduco, come una verità di fatto, che il veleno 
Americano preſo per bocca è veleno, ma che ſe ne 
richiede una quantità ſenſibile per uccidere un animale 
anche piccolo. 1 fatti riportati ſopra ſul veleno Ameri- 
cano, che in piccola doſe e micidiale, mi farebbono cre- 
dere, che il veleno della vipera, che c innocente preſo per 
bocca in piccola quantity, foſſe poi mortale preſo in mag- 
2 2 gior 
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gior quantità. Ouel ſentimento di torpore che eccita 
ſulla lingua, e che dura ſi lungamente, par che baſti per 
non lo credere affatto inattivo, e che preſo in gran quan- 
tita potrebbe beniſſimo dar la morte. Mi reſervo di far 
queſta eſperienza in qualche altra occaſione, e allora farò 
ufo del veleno di 18, in 20 vipere, che daro a mangiare 
ad un piccolo animale a ſtomaco vuoto, e ardiſco preſa- 
gire d'avanza che probabilmente morra, perche ſe in pic- 
coliflima doſe toglie il moto, e il ſenſo alla lingua, cioè i 
principi della vita in quelP organo; una piu gran quantit 
dovra torgh anche agli organi; 1 piu eſſenziali alla vita 
medeſima. Se fi riflette, che preſo il veleno per bocca 
deve eſtenderſi ſopra una ſuperficie grandiſſima, ſempre 
umida, e meſcolarſi coi cibi del ventricolo, che 1 vaſi ina- 
lanti ſono minimi, non parra piu ſtrano, che non nuoca 
quando e preſo in piccola quantita, come fi vede appunto 
del veleno Americano. 
Cominciai le mie eſperienze ſopra PFattivita di queſto 
veleno col ferire con una lancetta imbrattata di veleno 
ſciolto nell' acqua, diverſe parti degli animali. Ferii con 
eſſa un piccolo porchetto d' India per tre volte nella coſcia 
a diverſe diſtanze. La lancetta era piena di veleno, ma 
Panimale non ſoffri nulla. A tre altri piccoli porchetti, e 
ad un cuniglio feci le medeſime prove, e non ne mori 
neſſuno, nè moſtrorono di ſoffrir nulla. In tutti queſti 
caſi eſciva il ſangue ſenſibilmente dalle ferite, onde ſoſ- 
pettai, 


* 
f * 
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pettai, che il veleno non poteſſe comunicarſi, ma che 
foſſe ſpinto addietro, come avevo obſervato del veleno 
della vipera, che ſpeſſo non nuoce per queſta ragione. 

Il mio ſoſpetto venne ben preſto confermato dalle ul- 
teriori eſperienze. Inzuppai un filo ſemplice di veleno, 
e con eſſo trapaſſai la pelle d'un porchetto d' India in vici- 
nanza di una poppa, non ſoffri malattia alcuna. Inzup- 


pai un nuovo filo a tre doppi, e lo laſciai prima aſciugare 
un poco, temendo che il veleno reſtaſſe addietro ſulla 
pelle nel paſſare il filo per eſſa. Lo feci paſſare attraverſo 
la pelle d'una coſcia d'un piccolo cunigho in vicinanza 
della pancia. Il cuniglio dopo 6 minuti comincio a tre- 
mare, e a moſtrarſi debole. Dopo un altro minuto cadde 
ſenza poterſi piu muovere. Di quando in quando dava 
delle piccole convulſioni. Mori dopo altri ſei minuti. 

Queſta medeſima eſperienza a fili doppi inzuppati fu 
da me ripetuta in altri due cunigli, e in trè porchetti 
(India, e tutti morirono dentro 30 minuti, e caddero 
ſenza forza, e convulſi dopo 6, in 7 minuti. 

Ero curioſo di vedere ſe il veleno Americano poteva 
comunicarſi agli animali, e uccidere, applicato ſemplice- 
mente alla pelle grattata, o appena ferita colla punta 
Tuna lancetta. Avevo oſſervato a Parigi, che il veleno 
della vipera comunica benſi una malattia locale in quei 
caſi, e che altera, e corrompe la pelle, ma che non arriva 
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ad uccidere. Il veleno-Americano per Yoppoſto, non pro- 
duce mai alcuna malattia locale, come avevo oſſervato, 


nel far Veſperienze riportate di ſopra, e laſcia le parti fe- 
rite nello ſtato naturale; il che forma una differenza 
eflenziale fra il veleno della vipera, e i] veleno Ame- 
ricano. 
Levai il pelo colle ceſoje ad un piccolo porchetto 
India .opra la pelle d' una coſcia, e lo grathai leggier- 


mente con una Lima. Non eſciva ſangue viſibilmente, 
ma ſi vedevano delle macchiette roſſe, e la pelle inumi- 
dita. 
nell' acqua. Dopo 10 minuti dette dei ſegni di aver le 


Bagnai la pelle con una gocciola di veleno ſciolto 


convulſioni, poco dopo cadde, ſenza piu muoverſi, e ſolo 
di quando in quando aveva delle convulſioni piu e meno 
grandi. Mori dopo 20 minuti, La pelle dove ſi era ap- 
plicato il veleno non era punto alterata. Queſta eſ- 
perienza ebbe il medeſimo eſito ſopra due altri por- 
chetti d'India, e ſopra un piccolo cuniglio, che mort- 
rono tutti tre in meno di 27 minuti coi ſegni piu mani- 
feſti di convulſioni. Volli vedere ſe gli animali piu 
grandi potevano reggere a queſto veleno applicato ſolo 
alla pelle graffiata. Colla punta d' una lancetta ferii leg- 
giermente in molti luoghi la pelle prima ſcoperta dei 
peli, di un gran cuniglio, e la bagnai con piu gocciole di 


veleno. Dopo 15 minuti divento meno vivace di prima, 
e crollava 
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e crollava il capo di quando in quando, quaſi che non lo 
poteſſe ſoſtenere, che con difficoltà, ma in meno di altro 
20 minuti ritornò coſi vivace, che prima. Ripetei Veſpe-- 
rienza ſopra un altro cuniglio, ma piu piccolo. Dopo 10 
minuti dava de crolli col capo, appena poteva caminare, e 
reggerſi ſulle zampe, ma dopo altri 20 minuti ritornò 
coſi vivace, che prima. 

Raſai circa un pollice di pelle con un rifoſo ad un co- 
niglio affai grande. Eſct un poco di ſangue, benche non 
fi vedeſſero i tagli. Meſſi ſopra la pelle circa 3 goccie di 
veleno. Dopo 6 minut il cunigho dette ſegni di ſtar male, 
e di efler molto debole. Un minuto dopo cadde, come ſe 
foſſe ſtato morto: appena reſpirava ſenſibilmente; di 
quando in quando aveva delle convulfioni. In meno di 
46 minuti ſi riebbe a ſegno che caminava molto bene, e 
cominciò poco dopo a mangiare, ſenza aver piu ſegno 
di male veruno. 

Graffiai la pelle d' una coſcia ad una gallina, e vi appli- 
cal 1] veleno. Non ſoffri nulla, benchè ripeteſſi Yelpe- 
rienza due altre volte in altre parti della pelle. 

Scarificai leggiermente la pelle d' una coſcia ad un Pic- 
cione, e vi applicai il veleno ſciolto nell' acqua. Dopo 25 
minuti era ſi debole, che non ſi reggeva piu in piede, ed 
aveva delle convulſioni per intervalli. Cadde poco dopo, 
come ſe foſſe ſtato morto, e ſtette in queſto ſtato di morte 

appa- 
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apparente per piu di tre ore. Poco a poco pero comincig 
a rimetterſi, a ſegno, che dopo mex za ora — che non 
aveſſe avuto mai nulla. 
Oueſt efperienza ſopra i Piccioni fu replicata cinque 
altre volte. Tre morirono in meno di 20 minuti, e gli 
altri due caddero in convulſione, ma fi riebbero alla 
fine. ; 
Da altre eſperienze fatte dopo, tanto ſopra i volatili, 
che ſopra i quadrupedi ho potuto concludere, che il ve- 
leno Americano applicato ſopra la pelle appena graffiata 
un poco può dar la morte, benchè non ſempre, ne in 


tutte le circoſtanze. Gli animali piu grandi reſiſtono piu 
Facilmente all' azione di quel veleno; quando poi gli ani- 
mali anche piu deboli non muojono, fi trovano dopo 
poco tempo cosi bene che prima. 
Deſideravo di ſapere, che quantita di veleno fi richie- 
dava, per uccidere un' animale. Una ſimile ricerca io 
avevo fatto in Francia ſul veleno della vipera, dove avevo 
determinato la quantità di quel veleno, che ſi richiedeva 
Per ammazzare i diverſi animali. Potevo ben preſumere, 
che pochiſſimo veleno Americano baſtaſſe per uccidere 
un piccolo animale, giacche una, o due gocciole applicate 
alla pelle graffiata aveva potuto togliere la vita a piu 
d'uno. Ma volevo qualche coſa di preciſo. 


4 Toccai 
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* Toccai un fiocchetto appena viſibile di Cotone, con 
circa ao 'una gocciola di veleno ſciolto nell acqua, il 
quale poteva effere appena la 5 parte di tutta la goc- 
ciola, Introduſſi in un muſcolo della coſcia un Piccione 
il fiocchetto di Cotone, e Panimale non moſtrò di ſoffrir 
nulla. | 

Due ore dopo meſſi in un' altro muſcolo un atomo di 


veleno ſecco, che appena vedevo cogli occhi, ne il Piccione 


ſoffri per queſto. Replicai Veſperienza del veleno ſecco in 
tre altri Piccionĩ, in un de' quali il pezzetto di veleno ſecco 
era molto ſenſibile, ma neſſuno mori, o moſtrò di ſoffrire. 
Fec la ſteſſa eſperienza ſopra tre porchetti d' India, e ſopra 
due piccoli cunigli col medeſimo ſucceſſo, e neſſuno 
moſtrò neanco di ſoffrire. Il veleno per altro non era 
ſtato ſciolto dagli umori della parte ferita, e trovai i pez- 
zetti di eſſo veleno affato intieri. 


Applicai ſopra un muſcolo d'un altro Piccione un 
fiocchetto di cotone molto maggiore che quei di ſopra, e 
vi applicai circa 8 volte piu di veleno. Il Piccione cadde 
dopo 6 minuti, e poco dopo mori. Applicai ai muſcoli 
di due porchetti India dei fiochetti di cotone imbevuti 
di veleno appreſſo a poco come ſopra. L'uno mori dopo 
12 minuti, Paltro cadde come morto dopo 6, ma ſi riebbe 
poco dopo. 

Vo L. LXX. A a 5 Da 
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»\Daqueſiereſperientions cord che G:richieda circa | 
44 di grano di veteno per mecidere un piccolo animale, e 
che Enecefiatio,/che il veleno 6 ciolga per dar la morte, 
o per cagionare qualche diſordine nell economia animale, 
Varie eſperienze hin fatto ꝓer determinare ſe il veleno 
Ameri cano applicato alle creſte ferite delle galline, o alle 
orecchie graffiate dei quadrupedi; era micidiale o perico- 
loſo. 11 veleno della vipera non © ordinariamente. mici- 
diale in quelle parti, e la malattia non ſi manifeſta nella 
creſta avvelenata, ma bens nelle barbe, che gonfiano 
orribilmente, e a ſegno di fare ſpeſſo morir Panimale. 
Ho adunque ferite piu volte la creſta delle Galline, vi 
Ho applicato il veleno Americano, ve Tho inſinuato due 
volte col cotone bene inzuppato di eſſo veleno, ſenza aver 
mai potuto produrre alcuna malattia. Ma rieſci Veſperi- 
mento meglio nelle orecchie. Dopo di aver fatti piu ten- 
tativi tutti infruttuoſi per communicare il veleno graffi- 
ando, o feriendo le orecchie di piu cunigli, che non moſ- 
trarono di ſoffrir nulla; alla fine mi 11eſci di farne morir 
due in meno di 30 minuti, dopo di aver loro applicato 
una gran quantita di veleno nelle parti piu carnoſe delle 
orecchie, che avevo ferite in moltiſſi mi luoghi coll 
punta della lancetta. 
Le eſperienze delle orecchie mi avevano fatto vedere, 


che dove vi ſono pochi vaſi ſanguigni, o non ſi comunica 
la 
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la malattia;o'nbnErgortdle: In queſto il veleno Americano 
ha molta analogia con quello della vipera. Come il ve- 
eno della vipera è innocente affatto meſſo ſopra i tendini 
e ligamenti, fpecialmente ſe privati di vaſi ruſſiʒ cos} il 
veleno Americano meſſo ſopra quelle parti e egualmente 
innocente. E ſuperfluo che io porti il dettaglio di queſte 
eſperienze, che non potrebbe eſſere che troppo lungo, e 
non affatto neceſſario, come ſi vedrà dopo «(1 

Ero deſideroſo di ſapere, ſe il veleno Americano infi- 
nuato ne muſcoli era piu micidiale, che applicato alla 
pelle, anche traforata da banda a banda. Un groſſo porco 
dIndia, che aveva ſofferto due giorni avanti per due volte 
Foperazione nella pelle tagliata, ſenza ſoffrir alcuna ma- 
lattia, ed una terza volta con piccoli ſegni di malattia, 
mori in meno di 12 minuti dopo di avergli meſſo del 
veleno ſulle fibre tagliate d'un muſcolo della coſcia. Dopo 
tre minuti cadde quaſi ſenza ſegni di vita, e con perdita 
totale di moto. Queſta eſperienza Tho fatta dieci altre 
volte, e tutti gli animali ſono morti, tanto i porchi d' India, 
che i Piccioni, e cunigh di mediocre grandezza; talche 
non poſſo dubitar che le ferite avvelenate nei muſcoli non 
ſieno piu micidiali di quelle fatte nella cute, nelle orec- 
chie, e nelle creſte delle Galline. Il metodo piu certo 
pero di rieſcire fi è di inzuppare bene nel veleno un pez- 
zetto di legno ſpugnioſo, e tagliente, e di inſinuarlo coſi 
A a 2 quaſi 


18 mann fapia ul #ilerno:. 
quaficfetbatornallarfatafizacdel: mafcbloKooperto.. Ma 
queſtocmetodo) nom rieſti petcattro per tre volte, che ne 
fect ufo; ſoprn lecreſte delle Galline. Non potei vedere 
neſſun ſegnoi di malattia) | bench» il legno foſſe bene in- 
zuppatoj e 10 laſuiaſſi pen piu ore nelle creſte traforate. 
”—_ queſta, occaſione fea uſo delle freccie: molte ne 
adoprai 'traforando) la pelle degli animali, e molte altre 
traforando ĩ muſcoli. Non tutti gli animali, ſpecial- 
mente fra i groffi cunigli, benche feriti con eſſe nella 
pelle morirono, ſebben peraltro ne moriſſe la piu gran 
parte; ma neſſuno ne guari fra quelli a cui avevo tra- 
forato con eſſe i muſculi. In generale ho trovato, che 
11 le freccie ſono! piu pericoloſe, e piu micidiali, che il 
veleno ſciolto nel acqua, quando è ſemplicemente 
applicato alle parti ferite. Ho trovato, che e piu 
attivo il veleno delle freccie ſe ſi bagniano prima nell 
acqua calda, e che allora operano piu ſicuramente, e piu 
prontamente, e creſce ancor di piu la loro attivita, ſe fi 


inzuppano prima. nel veleno bollito nelP acqua a con- 
ſiſtenza di giulebbe. Vari animali anche grandi come 
i cunigl ſono caduti ſenza poterſi piu muovere in mend 
di due minuti; qualcheduno de piccoli ha moſtrato di 
ſoffrire in meno di un minuto. 
Inſinuaĩ una freccia ben inzuppata prima nel veleno 
bollito nella creſta d una gallina, e ve la laſciai un giorno 
4 intiero, 
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:ntiero, ſenza che Fnanimale axeſſeſ date fagnondiſoffrir 
nulla. II giorno dopo deitrafomai Ia creſta, e le harbe cor 
due freccie preparate, come ſopra, e ve le laſciaĩ per 10 
ore. La gullina non ſoffri nulla ne anco in queſta ſe- 
conda eſperienza. Allora gli inſinuai una frecria attra- 
verſo un muſcolo delle coſcie, e mori in 42 minuti. 

Fra le richerche, che mi ero propoſto nelP eſame di 
queſto veleno, ve ne era una ſopra le alterazioni, che po- 
teva ſoffrire unendolo agli acidi, e agli alcalini, come 
avevo fatto del veleno della vipera. Avevo trovato, che 
ne gli acidi minerali piu potenti, ne gli alcalini piu attivi 
toglievano le qualita mal facienti al veleno della vipera. 
Per queſto fine ſciolfi net tre acidi minerali il veleno, e ne 

ſciolſi ancora nell' aceto di ſtillato, e nel rum, e dopo 
qualche ora feci le ſeguenti eſperienze. 8 40 

Feci dei piccoli tagli ſopra la pelle d'un piccolo porco 
(India, e la coprii piu volte di veleno ſciolto nelb acido 
nitroſo. L'animale non parve di ſoffrir nulla, che Tin 
comodo meccanico della ferita, e delF acido. Dopo un 
ora era tanto vivace, che prima. Dopo due ore ri peter 
Feſperienza in un altra parte della pella preparata come 
ſopra, che coprii di veleno ſciolto nel Rum, e Tanimale 
mori in meno di 4 minuti. 

Ferii leggiermente la pelle d'un piccolo cuniglio, e vi 
applicai ſopra piu goccie di veleno ſciolto nelb olio di 


vetriolo. 
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Preparai la pelle al ſolito Ga un 1 altro piccolo cuniglio e 
la coperſi con veleno ſciolto ne acido marino. Lani- 
male non parve che ſoffriſfe nulla, dopo 6 ore applicai il 


yeleno ſciolto nel Rum ad un altra parte della pelle. 


Dopo 45 minuti cadde con convulſioni, ma fi riſtabili in 
meno d'un ora. | 

Da queſte prime eſperienze parrebbe, che gli acidi 
minerali rendeſſero innocente queſto veleno, e che per lo 
contrario Taceto, e il Rum non vi faceſſero alcuna alte- 


razione. Continuai le mie eſperienze ſopra il veleno 
ſciolto nell aceto, e nel Rum, e i reſultati furono un 
poco vari. Di ſei animali trattati col veleno ſciolto nell 


accto, due ſoli morirono, due ebbero tutti i ſegni della 
malattia di veleno, e due altri non ebber nulla. Di ſei altri 
trattati col veleno ſciolto ne] Rum ne morirono cinque, 


e il ſeſto ebbe la malattia del veleno; onde par dimoſ- 


trato, che il veleno ſciolto in que' due fluidi conſerva le 
ſue qualita micidiali. 
Per roppoſto ho ripetute 1e eſperienze del veleno 
ſciolto negli acidi minerali ſopra ſei animali, e neſſuno è 
morto, 
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mono, o ha moſtrato dj aver peffun principio di malattia 
di veleno. Mi venne il ens, che forſe 11 veleno non 
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zano e brucciano i in qualche r maniera. "or riſchiarirmi 
di queſto dubbio feci evaporare al fuoco il veleno ſciplto 


negli acid1 minerali, e fatto ſecco 10 applicai Piu volte a 
piu animali i in diverſe parti della loro pelle. Ma nefluno 


dette ſegno di ſoffrire. 9 

Pare adunque, che gli acidi minerali tolgano le qua- 
lita nocive al veleno Americano: diffi ſemplicemente, che 
pare, perche ſi potrebbe forſe ſoſpettare, che rimanendo 
un poco di acido unito al veleno dopo evaporato, fi pro- 
duceſſe la ſolita alterazione ne vaſi della p pelle. Ayrei 
dovuto ripeter qualche altra eſperienza dopo di averlo 
piu volte lavato in acqua, e reſo inſipido, ma in quel 
tempo mi ſono mancati gli animali per verificar queſto 
nuovo ſoſpetto, E dopo non ho piu avuto tempo di ritor- 
nare ſopra queſta materia. 

Intorno ai ſali alcalini poſſo dire, che non ſono accorto, 
che aveſſero alterato quel veleno per neſſun conto, e reſo 
meno micidiale di prima; e bens vero, che queſte eſpe- 


rienze non le ho tanto ripetute, ne f1 variate, come 1 
dovrebbe, 
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dovrebbe, e come avrei ancora fatto, ſo non aveſſi trovata 
gran difficoltà in procurar gli animali, e non aveſſi avuto 
in viſta della eſperienze piu importanti aſſai. 

Era naturale che ig ſoſpetafſſi, che ſiecome gli Acidi 
irgpediſcano Tazione del veleno contro gli anicmali, poteſ. 
ſero ancora eſſere un rimedio contro quel veleno. 

Preparai al ſolito la pelle un porchetto dIndia,e li 
coperſi tutta con veleno, e circa 40 ſecondi dopo la lava 
con acido nitroſo, e poi con acqua pura. L'animale non 
ſoffri nulla. Dopo due ore lo avvelenai in un muſcolo, e 
vi applicai ſubito Tacido nitroſo, ma cadde nel mo- 
mento convulſo e ſenza forza, ed era morto dopo 2 
minuti. 


F 


Ripetei queſt eſperienza nei muſcoli d'un altro por- 
chetto dIndia, ed appena avvelenato, gli lavai con acido 
nitroſo, e un poco d acqua. Dopo due minuti cadde con- 
vulſo, ed era morto dopo 4. 

Avuelenai, come ſopra i muſcoli di 4 piccioni, e nel 
momento dopo gli lavai con acido nitroſo. Morirono un 
minuto dopo. Dubitando che foſſe affetto dell acido ni- 
troſo piuttoſo che del veleno, feci uſo di acido nitroſo 
molto indebolito ſopra 4 altri piccioni, ma morirono tutti 
4, benche aſſai piu tardi. Volli vedere, ſe la ſemplice ap- 
plicazione dell acido nitroſo ai muſcoli poteva uccidere | 
piccioni, e i piccoli porchetti d'India, lo ſperimentai ſopra 

due 
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due piccioni, e ſopra due pre IH. piecioni mori- 


rono tutti due poco dopo ma non giꝭ ĩ — ome 
benche uno moſtraſſe di aver molto ſofferto. Fe 


Mi pare adunque, che gli acidi Teno un rimetlio in- 


utile, o pericoloſo applicato ai 23 avvelenati an 
animale, 


Nulla dirò di qualche altro rimedio, che cen 
perchè ho trovato colP efperienza, che tutto è inntile, o 
fi applichino preſto, o tardi, o eſternamente, o interna- 
mente. Quando il veleno è inſinuato profondamente, 
quando fi è gia introdotto negli 2 3 rime- 
dio e gia tardo, ed inutile. 

Mi reſtava benſi da fare una ricerca affai piccante, e 
che avrebbe potuto ancora in qualche caſo eſſere utile. 
Le mie eſperienze ſopra il veleno della vipera mi hanno 
data occaſione di far la medeſima ricerca ſopra il veleno 

Americano. Avevo determinato con eſſe il tempo che 
impiega il veleno della vipera per diffonderſi nel corpo 
del animale; e quando poteva eſſer utile di recider la 
parte avvelenata, o di far delle legature per impedire, che 
il veleno fi comunichi col mezzo del ſangue al animale, 

Introduſſi neꝰ muſcoli Tuna gamba d un piccione una 
freccia Americana bagniata prima nelF acqua calda. 
Dopo quattro minuti feci una legatura mediocremente 
korte al di ſopra della parte ferita, ſubito ſopra del 
Vo b. LXX. B b e vi 
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e vi lafeiat la freccia . Dopo 26 ore Vanimale nom parve 
che aveſſt altra malattia che della ſemplice legatura. Al- 
lora levai la freccia, e ſciolſi la legatura. La parte era un 
poco gonfia, e livida; ma Panimale non mori per queſto, 
benche non poteſſe far uſo della gamba, che dopo molti 
giorni, e con qualche ſtento. 


Paſſai con una nuova freccia 1 muſeoll d'un altro pic- 
cione, come ſopra, e dopo ſei minuti vi feci la legatura, e 
vi laſciai la freccia. Dopo altri quattro minuti il piccione 
non aveva piu forza per ſoſtenerſi, o tener ritto il capo. 


Poco dopo cadde come ſe foſſe morto, e mori infatti 88 
altri ſei nünutiii:!i n oth 

Ripetei la medeſima * PETR d'un . Pic- 
cione, e laſciai nei muſcoli la freccia. Dopo 8 minuti 
legai la gamba, dopo 3 altri minuti cominciò a dar ſegni 
di ſtar male, ma poco dopo fi riebbe. Dopo 26 ore viveva 
ancora, benchè i muſcoli foſſero lividi. Levai la legatura, 
e dopo due ore mori. 

Sottopofi un piccione alle iſtefſs eſperienze, e feci Fal- 
lacatura dopo 5 minuti, laſciando la freccia nè muſcoli. 
Mori dopo due ore. 


Feci le ſteſſe eſperienze ſopra altri quattro piccioni, ai 
quali feci la legatura dopo due minuti. Neſſuno mori 
di effi;'dopo 10 ore levai le legature, e ne morirono tre; 
il Juarts guari perfettamente. 


Ripetei 
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Ripetei ſopra altri quattro piccioni le medeſime eſpe- 
rienze nelle ſteſſe circonſtanze, e levai le legature dopo 
30 ore. Ne mori un ſolo, e mori dopo due giorni, certa- 
mente per effutto ale lla legatura troppo forte, che aveva 
prodotta da gangrenane muſcoli. Queſte ſteſſe eſperienze 
ſono ſtate da me ripetute ſopra piccioni molto piu gio- 
vani, aĩ quali ſi può tagliare ſenza che muojono, la gamba 
ſotto il femore. Non ne mori neſſuno di quelle ai quali 
avevo tagliata la gamba dopo clue minuti, e due di dieci 
morirono, ai quali avevo tagliata la gamba dopo 3 mi- 
umi. ti GN 3h; 


Con queſto metodo muojono meno piccioni, che 
colle legature, quaudo ſi fa uſo di eſſe nello ſteſſo 
tempo: La ragione e, che il taglio non produce morte, 
ne alcuno ſconcerto notabile in queſti animali, lad- 
dove la legatura fa ſpeſſo ingangrenire le parte; ferite 
dalle freccie, e il piccione muore ſpeſſo della gangrena. 
Le medeſime eſperienze ho fatte ſopra i piccioli porchi 
Findia,' e i piu piccoli cunigli, quando tagliando le 
gambe, quando facendo le legature. I riſultati ſono ſtati 
in parte analoghi a quelli oſſervati nei Piccioni, benche 
un poco meno coſtanti, e piu incerti. "The F 

In generale ho veduto, che ſi richiede un dato tempo, 
perché il veleno Americano fi comunichi all animale, 
che queſto tempo è molto piu grande che quello che ſi 
richiede, perche fi comunichi il veleno della vipera, e 

B b 2 che 
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rigti gel ven American, e che finalmente ſi può gua- 


quando $ goſſon xecidere ſenza riſchio fea. e 05 ſi 


che ne abbiano fatte abbaſtanza per cavare una illazione 


cana ſi chiamano binchi, e dai franceſi ſono chiamati 
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che gli effetti, ſ ra. gli animali ſono piu vaghi, e piu va- 


rixe bs lle, Un; veleno, e 8 e. dall” altro col recider le Parti, 


faccie ili n tempo, A) 311 r 5 513 £ iat 
„Nelle mie eſperienze fatte ſopra il aus! della viperz 


bo trovato che non è poi yeleno per tutti gli animal, e 
che vi ſono degli animali a ſangue freddo, per i; quali e 
affatto innocente. Exo curioſo di vedere ſe ſeguiva Viſteſſo 
del veleno Americano.. Tutti i ſcrittori del veleno Ameri- 
cano ci dicono, che è veleno per tutti gli animali, ma il 
credere una coſa è ben lontano dal provarla. Ci vogliono 
delle eſperienze, ce ne voglion moltiſſime, e non ſi vede 


fi generale. 3 Say 8 

Cominciai dall“ n nei iu delle rane, le 
quali morirono in poco tempo. Paſſai alle anguille, nelle 
quali inſinuavo delle freccie verſo la coda, e morirono 
tutte benche molto tardi, | 

Avevo trovato il veleno della vipera affatto innocente 
per la vipera medeſima, e per quei ſerpenti, che in Toſ- 


couleuyres. Di queſti ultime non ne potei avere che due 
ſoli, onde non feci che poche eſperienze, benche io le creda 
deciſive affatto. Ne ferii uno con una freccia bene im- 

1 brattata 
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brattata di veleno a confft&&##&#{titdppo, verſo la coda, 
e vi laſciai la freccia nei Huſcoll. Nel luogo per dove in- 
ſinuai la freccia avevo prima fatto una inciflone, perchèe 
poteſſe entrare facilmente Rei thirſeoHh Anelle i veleno 
ſciolto, che era ſopra la freccia. N Nel 8g poi della ferita 
vmſinuai del nuovo veleno facendo de” piccoli tagli nei 

muſcoli. Il ſerpente non moſtrò di ſoffrir nulla, e dopo 

piu ore era coſi bene che prima. Lo fertht dentro di una 

caſſa, la quale avendo aperto dopo altre ſet ore trovai, che 
il ſerpe era fuggito, nè potei piu ritrovarlo dopo. m un 
altro, un poco minore, ripetet Fefperienza'piu volte a d- 
ver ſi inter valli. L' ultima volta inrfintai due freccie av 
lenate nei muſcoli della coda, e ve le laſciai per 24 ore. 


Intorno alle ferite vi applicai piu volte il veleno a con- 
ſiſtenza de ſciroppo, e ve lo introdufſi a gran doft con uno 
ſtecco. L'animale non mori, e non pure che TON: - 
ſenſibilmente. | 
Queſta ſteſſa eſperienza ho potuto pero farla piu volte 
ſopra le vipere, neſſuna è morta per it veleno, benchè 
qualcuna foſſe ferita nei muſcoli verſo Ia coda di Piu 
freccie, e bene ſpalmata di veleno a conſiſtenza di ſci- 
roppo. Laſciavo le freccie per 20, e 30 ore nei muſcoli, 
ne per queſto ne mori mai alcuna. E beni vero, che al- 
cune poco dopo avvelenate parevano meno vivatt” di 
prima, e pareva; che la parte ferita, o la metà poſteriore 
mn del 
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gel corpa aveſſe perduts tenſibilmente del ſuo moto na- 
turale; e iueſto torpore durò in alcuni per * al- 
tre: poi erano ſempre tanto vivaci, che, rirna. . 
Non dubito dpd tutto queſto di Fr 
Awmerig ade affatterinnocente per queſti animalba ſangue 
freddo, come lo & il veleno della vipera; nella qual cog 
queſti due veleni hanno una analogia molto grande: 
benchè uno non ſia che una gommalanimale, come ho 
dimoſtrato altrove;is! Laltro un ſemplice ſucco vegetabile. 
Mi rimaneva di eſſaminare Vazione di queſto veleno 
ſopra gli animali viventi; o ſia, quali ſieno le parti alte- 
rate dal veleno Americano nell animale, per cui ne ſegue 
la morte. toms ona tr . | 
Tutto concorreva a far credere, che eccitgll una di 
i malattie, che dat medici modernt ſon: chiamate 
nervoſe;;; I fintomi della malattià ſoni 4. pin precifi, e i 
piu deciſt per quel genere di malattie. Convulſioni, de- 
bolezze, perdita totale di forze, e di moto, ſentimento 
diminuito, o quaſi tolto affatto; ſono i ſintomi piu comuni 
di quel veleno negli animali. Speſſo ſi oſſer va, che Vani- 
male da vivace, che era un momento prima, ſi trova un 


17 


momento dopo fenza moto, e ſenza ſenſo, e proſſimo alla 
morte. Ho oſſervato in generale un ſintoma che pare 
una vera dimoſtrazione, che la mallatia prodotta da queſto 


veleno ſia parimente nervoſa. Se VYanimale non muore 
in 
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pare che habbia ſofferta mulla, hench ei ſin cimaſto in uno 
ſtato di letargo tal volta per piu ore ſenza! feat cetti e 
manifeſti di vita. Oueſto e-appunts ilcgaſo cdi quelle ma- 
lattie che firichiamano nervoter-mengont ſpeſſo ad un 
tratto, riſvegliano quando de moty e quando privano af 
fatto di forze, ma appena corninciano w difſi parſi gli 
effetti della malattia; che la perſona ſi trova beniſſimo e 
appena ſt accorge aver ſofferto qualche male. Ma tutti 
queſti ſegni non potranno piu impormi dopo le mie eſpe- 


rienze ſopra il veleno della vipera: anche la malattia pro- 


dotta da quel veleno ha dei ſinmtomi delle malattie ner- 
voſe, e pare, che i nervi ſieno affetti principalmente, 
benche Peſperienza abbia deciſo il contrario. Biſogniava 


dunque anche qui ricorrere all eſperienza, e non i laſciar 


ſedurre da teorie male imaginate, e da ragioni apparenti. 

Per procedere con metodo in una queſtione coſi im- 
portante, ho creduto bene di cominciare dalb eſaminare 
ſe il veleno Americano produce qualche alterazione ſen- 


ſibile ſopra i} ſangue degli animali MPH dei t e meſ- 


, y 1 
colato CON ello. . DI 144 1 4 8 * 8 3 9 ty? EF Ls * 51. 11 


Ho reciſo il capo ad un piccione, ed ho ricevuto in due 


bicchieri tepidi, e conici, il ſangue ancoricaldo d'un pic- 
cione. In ciaſcuno dei bicchieri ne feuĩ cadere circa 80 


gocciole. In uno de bicchiert meſſi quattro gocciole di 


3 acqua, 
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g Memoria fapra il Velen 
acqua, nelP'altro quattro gocciole di veleno ſciolto pari- 
mente nell acqua. La quantita del veleno delle quattro 
gocciole, appena arrivava ad un grano in peſo, quando 
era ſecco. Nel medefimo iftante girai i due bicchieri per 
pochi ſecondi egualmente, e in modo che le materie fi 
meſcolaſſero. Dopo 2 minuti il ſangue meſcolato coll 
acqua, fi era coagolato. L'altro ſangue unito al veleng 


Americano non fi coagolò mai, ma era in vece piu oſcuro, 
e piu nero dell' altro, che era roſſeggiante al ſolito. Dopo 


3 ore era ancor fluido come prima, quando nell' altro 
bicchiere ſi vedeva, che il ſiero ſi era già ſeparati dalla 
parte roſſa. 

Eſaminai col microſcopio allora, e dopo, il ſangue de 


due bicchieri, e trovai che nell uno, e nell altro i glo- 
betti roſſi conſervavano la loro prima figura, e che non 
differivano punto fra di loro. ; 

Queſto eſperimento ripetuto piu volte ha ſempre avuto 
il medeſimo ſucceſſo, talche par coſa evidente, che il ve- 
leno Americano non altera ſenſibilmente i globetti roſſi 
del ſangue nelle circoſtanze accennate. Non laſcia pero 
di eſſer degno d' attenzione, che queſto veleno è fi lontano 
dal coagulare il ſangue, che anzi impediſce aſſolutamente 
che egli fi coagoli, come ſegue quando il ſangue è cavato 


dai vaſi; ne ft può dire che egli attenui, o diſciolga il 
langue, perche nulla di queſto fi offerva, quando fi 
eſamina 
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etamina al micröfcopio. L Pate TOR VMR 


rata come 
nello ſtato nattfrale, d uta n öfter va ar RA (He's a 
piu fui qc ich quer nde. l e (51013302 
ba wr REO batte tre Catb Anchrd-Rfc- 
cedere til velths della vipera, tal ele g efftti, & altüra- 
zioni fatte da queſtè due veleni ful ſangue cavato dai vaſi 
pajono affatto ſimill; Turo e Taltro velenio iH pPediſconho, 
che il fanguè fi” coagoli, e ne rund fie' Paltro ſcioglib, o 
altera i globetti del fangue, e la ola differenza fra eſſi 
conſiſte, che il veleno della vipera tinge affal pid in nero 
11 ſangue, che il veleno Americano. 43 
II veleno della vipera non altera i globetti, ne anco 
quando fi comunica all animale vivente, e che ne ſegue 
la morte dell' animale medeſimo. L'iſteſſo ho offervato 
nelP ſihgue di quelli animali, che ſono morti dal veleno 
Americano, talchè i due veleni convengono mirabil- 
mente in tutti queſti caſi. Ma ſi & veduto, che il veleno 
della vipera produce una alteraz ione ſerifibile ſopra la 
maſſa del ſangue in generale negli animali morſicati; la 
ſteſſa attenzione ho creduto di dover portare nelb eſame 
del ſangue degli animali morti per il veleno Americano. 
In generale mi è parſo, che i mufcoli degli animali 
morti dal veleno Americano fofero piu pallidi di prima. 
I vaſi venoſi verſo il cuore mi ſono parſi pĩu turgidi del 
ſolito. Il ſan gue un poco piu oſcuro dell ordinario, ma 
Vol. LXX. Re: non 
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non moltiſſimo, e non coagulato. I viſceri del baſſo 
ventre non ſenſibilmente alterati, il cuore, e le orec- 
chiette in ſtato naturale, il cuore pero par che abbia 
qualche volta i ſuoi vaſi eſterni piu viſibili, e quaſi 


injettati. 

Ma ho offervato pero una grande alterazione in un 
viſcere dei piu eſſenziali alla vita. Il polmone è mi parſo 
ſempre molto alterato. L'ho trovato generalmente mac- 


chiato piu, e meno, e ſpeſſo di macchie aſſai larghe, e 


livide. In alcuni ſi ſarebbe creduto, che foſſe tutto pu- 
trefatto. Queſta alterazione in un viſcere ſi eſſenziale alla 
vita merita la piu grande attenzione, e mi è parſo, che 
ſia tanto piu grande, quanto piu Tanimale e viſſuto, 
dopo di eſſere ſtato avvelenato. Ho offervato il polmone 
di alcuni animali eſſer qua e 1a traſparente, ſpecialmente 
verſo 1 lembi. Si vedeva beniſſimo Faria polmonare at- 
traverſo della membrana eſterna. L'ho eſaminato col 
microſcopio, ed ho oſſervato beniſſimo le piccoli veſci- 
chette polmonare irrigate di vaſi per la piu gran parte 
privati di ſangue. 

Per quanto foſſe grande queſta alterazione in un viſ- 
cere tanto importante non ſapevo affatto perſuadermi, 
che ſola poteſſe produrre una malattia coſi grande, e coſi 
momentanea, e che tutta Vazione del veleno foſſe ſola- 


mente contro il ſangue, e contro il polmone. E vero, che 
avevo 
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avevo Feſempio del veleno della vipera, che produce 
qualche coſa di ſimile, ma queſto veleno produce un co- 
agulo quaſi generale del ſangue medeſimo, che non ft 
offerva certamente nel veleno Americano. 

In una ricerca cosi importante, e fi oſcura nel tempo 
ſteſſo, ho creduto di dover ricorrere all' eſperienza mede- 
ſima, e di eſaminare gli effetti del veleno Americano in- 
trodotto immediatamente nel ſangue. Mi ſon ſervito det 
medeſſimi mezzi che ho adoperati per introdurre nel 
ſangue della jugulare il veleno delle vipere. Un ſifon- 
eino di vetro ricurvo in punta faceva le veci d' una piccola 
firinga. Con queſto ſifoncino aſſorbivo il veleno Ameri- 
cano ſciolto prima nell' acqua, e aperta la vena jugulare 
lo ſpingevo dentro di eſſa. Siccome il metodo di far 
queſta ſorta di eſperienze è di gia deſcritto nelle mia 
opera ſul veleno della vipera, ho creduto di non dover 
qui darne a parte una deſcrizione. Leſperienza è tal- 
mente condotta, che il veleno entra per la jugulare nel 
ſangue, ſenza toccare a neſſuna parte tagliata del vaſo, 
neanco della jugulare medeſima. 


Quattro gocciole di veleno ſciolto nelP acqua io meſſi 


nella ſiringa di vetro per la prima eſperienza. La quan- 
tita del veleno nelle quattro gocciole appena poteva mon- 
tare ad un mezzo grano. Introdotto il becco ricurvo 


della firinga nella jugulare d'un groſſiſſimo cuniglio, 
Cc 2 „ nell 
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nelb atto di ſpingere Jo ſtantuffo, m accorſi che il veleno 
era ritornato indietro, a motivo che lo ſtantuffo non Sa- 
coſtava bene alle pareti della ſiringa, onde diſſi alle per- 
ſone, che erano preſenti, che Veſperienza era mancata. 
Ma reſtai ſorpreſo quando ſentii dirmi, che Fanimale era 
gia morto. 
dal momento in cui viddi il veleno ritornare indietro, al. 


Io non credo, che vi correſſero dieci ſecondi 


ſentir dire che Panimale era gia. morto, e lo era in fatti. 
Jo non poſſo dire, che quantita dr veleno ſia ſtata intro- 
dotta nel ſangue, ſe Vanimale- e morte biſogna pure che 


ne ſia ſtata introdotta una quantità ſufficiente; fenza di 
queſto. io avrei giudicato dalla quantita. del veleno ritor- 
nato addietro, che neppure un atomo ne foſſe entrato 
nella jugulare.. 

L'animale era talmente morto, che non appariva alcun 
ſegno o moto di reſpirazione, e tutto il corpo era coſi caſ- 


cante e rilaſciato in tutte le parti, che non ſi trova negli ani- 
mali neanco morti da lungo tempo. La morte di queſto 
animale e ſtata coſi vicina all introduzione del veleno che 
non è parſo che vi correſſe neſſun tempo ſenſibile: mi é 
parſa molto pin pronta, che ne? caſi del veleno della vi- 
pera introdotto nel ſangue nell ſteſſe circoſtanze. 
KRimeſſa la mia ſiringa in migliore ſtato v'introdufſi 
due gocciole ſole di acqua a cui avevo prima unito ; di 
gocciola del veleno di ſopra ſciolto nell' acqua. Appena 
11 incominciai 
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incominciai a ſpingere il veleno per la jagulare, che 
veddi il cunigho cader morto, come ſe foſſe ſtato toccato 
dal fulmine. Jo non credo che foſſe introdotto nel 
ſangue mezza gocciola del liquor della ſciringa, quando 
ranimale cadde ſenza moto, e ſenza vita. 

In generale mi par di poter dire da altre eſperienze 
fatte poi, che queſto veleno introdotto immediatamente 
nel ſangue per la jugulare uccide piu preſto, e in minor 
quantità del veleno della vipera. La morte ſegue coſi da 
vicino Vintroduzione del veleno nel ſangue, che previene 
ordinariamente le convulſiont dell' animale. Se fi prende 
una minor quantita di quel veleno allora ſi offervano le 
ſolite convulſioni, e battimenti, e la morte non ſegue coſi 
fubito. 

E vero che il ſangue non è coagulato, ne si alterato nel 
colore, come quando s' introduce nella jugulare il veleno. 
della vipera, ma non per queſto la morte ſegue piu tardi, 
e non è men certo, che il veleno Americano introdotto 
nel ſangue immediatamente, come il veleno della vipera, 
uccide nella ſteſſa maniera gli animali. 


Queſta e une verita di eſperienza, a cui nulla vi e da 
opporre, comunque poi poſſa eſſere oſcura, o poco s'in- 
tenda la cauſa della morte nei caſi di fopra. 11 veleno 
Americano introdotto nel ſangue uccide Fanimale nelP 
iſtante, onde pare ancora indubitato, che quando fi ap- 


plica 
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plica eſteriormente ad una parte ferita ꝙ un animale vi: 


vente, poſſa e debba ancora portare per mezzo del ſangue 
de gravi ſconcerti all' economia animale, e la morte mede- 
ſima. La morte dell animale, che ſeque nel momento, 
che ſi introduce quel veleno per le jugulari nel ſangue, 
pare una dimoſtrazione, ſenza replica, che in quei caſi 
tutta Vazione del veleno è contro il ſangue medeſimo, e 


che il ſiſtema nervoſo non è punto affetto, o alterato. Ma 
tutto queſto non è ancora una prova, che i nervi non poſ- 
ſano eſſere piu e meno affetti da quel veleno, quando la 
morte ſegue molto piu tardi, e quando ſi applica eſterna- 
mente ſulte parti ferite. In queſti cafi vi ſono principal- 
mente le convulſioni, e tutti i ſegni q una malattià ner- 
voſa. Può adunque beniſſimo il nervo eſſere affetto dal 
veleno, ed eſſer la principal cagione della morte dell 
animale. 
Biſognavo per altro anche qui ricorrere all eſperienza 


diretta, come fi è fatto del veleno della vipera, e vedere 
quali ſconcerti, e malattie produce i veleno Americano 
applicato immediatamente ſopra i nervi, ſenza toccare 
ai vaſi. 

Le mie eſperienze ſono ſtate fatte ſopra i nervi ſciatici 
dei piu groſſi cunigh, ed ho preparati quei nervi nella 
medefima maniera che ho fatto a Parigi operando ſul 
veleno dela vipera, e per queſto io non daro qui alcun 

| dettaglio 
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dettaglio riſguardante il metodo di preparar queſti nervi. 
Accennero benſi un picciol numero di eſperienze principali 


fatte ſu i nervi, perche fi vegga la varieta, che ho incon- 
trato principalmente nei primi tentativi, i quali avrebbono 
potuto ingannarmi, ſe non mi foſſi oſtinato a moltiplicar 
le mie eſperienze, e a variarle a proporzione, che trovavo 
dei riſultati poco conformi. A queſta coſtanza, o oſtina- 
zione, che ſi voglia chiamare, io devo principalmente le 
nuove verita, che credo di aver trovate ſopra 1 due veleni 
della vipera, e del Ticunas. 
Iſolato il nervo ſciatico ad un cuniglio vi paſſai per di- 
ſotto un cencio fino a piu doppi, e poſi ſopra il nervo un. 
fiochetto di fila ben imbrattato di veleno Americano a 
conſiſtenza di ſciroppo. Coprit il nervo con il medeſimo 
cencio, perche il veleno non ſcorreſſe nei muſcoli ſcoperti 
delP animale, e cucii al ſolito la pelle. Dopo 10 minuti 
il cuniglio comincio ad aver delle convulſioni, a non piu 
reggerſi in piede, a cader con tutti i ſegni dell' mallatia 
di veleno, e mori poco dopo. | 
Ripetei queſta eſperienza in un altro cunigho, e pro- 
curai d' inviluppare con dei cenci, anche meglio, il nervo 
avvelenato, come ſopra. Queſto ſecondo cuniglio non. 
moſtrò di ſoffrir nulla per ro ore di ſeguito, che Toſſer- 
vai, ma dopo due altre ore lo trovai morto da poco prima, 


perche era ancora caldo. 
* Soſpettai, 
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Sofpettal, che il veleno applicato al nervo, effendo it in 
qualche quantita notabile, potefſe alla lunga penetrare, 
unitamente agli umori delle parti tagliate, attraverſo i 
cenci, e portar la ſua azione ſopra i muſcoli, e le parti 
adiacenti. Biſognava dunque, o ſcemare il veleno, o au- 
mentare ĩ cenci, e impedire qualunque diffuſione di ve- 
leno attraverſo di effi. Mi attenni a queſto ultimo come 
Piu ſicuro. 

Iſolai il nervo ſciatico al ſolito ad un cuniglio, e vi poſi 
per diſotto un cencio finiſſimo a moltiſſimi doppi. Col- 
locai ſopra il nervo il fiocco de' fili ben inzuppati nel ve- 
leno, e coperſi ogni coſa coi lembi del cencio. Queſto 
cuniglio viſſe 24 ore, e ſolo dette ſegnio di ftar male nell 
ultima ora, ma ſenza, che poteſſi ſoſpettare che moriſſe di 
malattia di veleno. 

Preparai ad un nuovo cuniglio il nervo ſciatico, come 
ſopra, e lo coprii di veleno, e dei ſoliti cenci. Mori dopo 
40 ore, ſenza ſegni di malattia di veleno. 

Feci la medeſima eſperienza del nervo ſciatico ſopra 
altri tre cunigli, avendo tutta Vattenzione, che i nervi 
avvelenati foſſero ben coperti dei cenci, e non vi foſſe 
ſoſpetto alcuno, che il veleno ſi poteſſe diffondere attra- 
verſo di eſſi. Uno mori dopo 3 giorni, e gli altri due 
vivevano ancora dopo 8 giorni. 


Preparai 
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preparai appunto come ſopra i nervi di due altre cu- 
nigli, ma ſenza veleno per fare una eſperienza di con- 
fronto. Un cuniglio morłꝭ dopo 36 ore, e Faltro viveva 
dopo 8 giorni. 

Queſte eſperienze mi parevano ſufficienti, per giudi- 
care ſe il veleno Americano applicato eſternamente ai 


nervi è capace di produrre qualche ſconcerto, o malattia 


nell' animale, ma mi reſtava da ſapere, ſe era egualmente 
inattivo quando ſi applicava ai nervi feriti, o ſia alla pol pa 


medeſima dei nervi. 

Preparai come ſopra il nervo ſciatico fun cuniglio, e 
prima di applicarvi il veleno lo ferii piu volte con una 
lancetta da parte a parte. Appunto ſopra la parte ferita 


del nervo applicai il veleno. Il cuniglio viſſe cinque 


giorni, e mori ſenza ſegni di mallattia. Ripetei l'eſpe- 
rienza ſopra un altro cuniglio colle medeſime circoſtanze, 
il quale viveva ancora dopo 8 giorni. 

Variai un poco Feſperimento ſopra i nervi di tre altri 


cunigli. In vece di far colla lancetta molti tagli aprii il 


nervo longitudinalmente per piu di cinque linee, e inſinuai 
per la feſſura i fili ben inzuppati di veleno, e coperſi bene 
ogni coſa. Uno mori dopo 60 ore, ſenza ſegni di mal- 
lattia di veleno, e gli altri due vivevano dopo 8 giorni. 
Credetti di dover variare ancora queſta ſeconda ſorta di 


eſperienze, e di farne qualcheduna recidendo il nervo, 
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come avevo fatto eſaminando il veleno della vipera. Re- 

cidevo il nerve ſciatico il piu lontano, che potevo dal 
capo, perche io poteſſi facilmente invilupparlo coi cenci, 
La parte iſolata del nervo net pin groſſi cunigh era circa 
un pollice e mezzo. Collocato il nervo fopra i cenci, lo 
ſpalmavo bene di veleno nella parte reciſa, e coprivo ogni 


coſa coi ſoliti cenci. 


Queſto eſperimento lo feci ſopra 6 cunigli, due mori- 
rono in 40 ore, due dopo 3 giorni, e due vivevano ancora 
nel quarto giorno. 

Per fare una eſperienza di confronto preparai come 
ſopra i nervi di due cunigli, che reciſi, ma non avvele- 
nai. Uno mor! dopo 36 ore, e Faltro viveva nel terzo 
giorno. 

La coſtanza dei riſultati di queſte eſperienze ſopra i 
nervi mi ha fatto creder ſuperfluo di ripeterne di piu, e 
ho creduto, che non laſciaſſero alcun dubbio in chi è av- 
vezzo a ſperimentare, e non è prevenuto per ipoteſi mal 
provate. Qui fi vede, che il veleno Americano non è ve- 
leno applicato comunque ai nervi, e che non produce 
alcun ſenſibile ſconcerto ſopra economia dell' animale 
vivente in quei caſi. Queſto è quello che depone Veſpe- 
rienza immediata. Il ſupporre quello che non fi vede, 
il credere quello, che è contraddetto dall' eſperienza © 


ſognare nelle coſe fiſiche, e correr dietro all' errore per 
la 
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la verità, e adottar Firmmaginazione per il fatto. Il ve- 
leno Americano, ſimile in queſto al veleno della vipera 
non è veleno per 1 nervi, ed e un ſucco innocente comun- 
que applicato ad eſſi, come lo è il veleno della vipera. 
Ma queſto veleno uccide nella piu piccola quantita, e uc- 
cide nel momento, ſe ſi introduce immediatamente nel 
ſangue per la jugulare, come fa il veleno della vipera; la 
ſua azione è adunque tutta contro il ſangue e non giz 


punto contro i nervi, qualunque pot ſia il principio, o il 
meccaniſmo per cui ne ſegue la morte. 

Gli effetti, e le alterazioni del veleno della vipera ſopra 
del ſangue ſono piu deciſi, e piu evidenti. Vi è un co- 
agulo, che non ſi puo negare, e che non ſi oſſerva nel 
ſangue degli animali morti per il veleno Americano. Ma 
fi vede pero in queſti una grande alterazione nel pol- 
mone, e che quel viſcere è nel piu gran diſordine. 

E vero che la morte ſuccede ſi ſubito injettando ſpe- 
cialmente il veleno Americano per i vaſi, che non fi può 
ben comprendere come ſucceda la morte in ft breve 
tempo: fi direbbe, che appena il veleno è arrivato al 
cuore, che Tanimale e gia morto; ne fi intende bene, 
come poſſano morire gli animali a ſangue freddo, come 


per eſempio le rane, che vivono ſi lungo tempo a circo- 
lazione arreſtata, benche ſia vero, che muojono molto 
piu tardi per quei veleni degli altri animali a ſangue 

D d 2 caldo. 
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204 Memoria ſopra il Veleno 
caldo. Un umore, o il ſangue alterato da un veleno pug 
produrre poco a poco negli animali a ſangue freddo dei 
ſconcerti anche maggiori di quello, che poſſano eſſer 
prodotti dalla circolazione arreſtata. 83 

La morte, che ſegue immediatamente introdotto il ve- 
jeno nel ſangue potrebbe far ſoſpettare, che vi è in quell 


umore un principio piu attivo, piu ſottile, e piu volatile, 
che sfugge la viſta piu acuta ed il mic roſcopio medeſimo. 
Queſto principio parebbe in queſta ĩpoteſi neceſſario 
alla vita, e ſopra di queſto principio ſi crederebbe che il 
veleno portaſſe principalmente la ſua azione. 

Che veramente eſiſta nel ſangue un principio piu at- 
ti vo e piu volatile, par che ſi poſſa ſoſpettare dal veder 
che 1] veleno della vipera impediſce il coagolo del ſangue 
cavato dai vaſi, e che per contrario lo produce dentro de 
vaſi medeſimi. Nel primo caſo fi crederebbe, che è eva- 
porata dal ſangue qualche coſa, che efiſte nel ſangue den- 


tro de' vaſi. In queſta ipoteſi queſto principio attivo, e di 
vita potrebbe conſiderarſi come il riſultato di tutta Veco- 
nomia animale, nè i nervi anderebbono eſcluſi, che anzi 


potrebbono concorrervi il piu. Ma tutto queſto non & 
che ſemplice congettura piu, o meno probabile, e che 
Teſperienza non dimoſtra. Biſogna tenerci ai fatti certi, 
qualunque poi. ſia la maniera di ſpiegarli. Queſti fatti 

| ſono 
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ſono, che il veleno Americano non agiſce punto contro i 
nervi, e che agiſce intieramente contro del ſangue. 
Neſſuno avrebbe dubitato prima delle mie eſperienze, 
che razione del veleno Americano non foſſe immediata- 
mente contro de' nervi. Tutti i ſegni eſterni la dichia- 
vano tale. Queſti ſegni ſono adunque equivoci, e a torto 
fi prendono dai medici per prova ſicura, che la malattia 
ſia puramente nervoſa. Vi poſſono eſſere tutti queſti 
ſegni ſenza che i nervi ſieno punto affetti: il ſolo ſangue 
alterato baſta per farli naſcere nel momento. I piu gran 
medici hanno attribuito ad alterazione nervoſa la malattia 
prodotta dal veleno della vipera, e dal veleno Americano; 
tocca ora ad effi medeſimi di eſaminare, ſe altre malattie, 


che ſi ſono attribuite ai nervi non ſono piuttoſto malattie 
dei fluidi, malattie del ſangue. 11 ſoſpetto è grande, i 
ſegni equivoci, il principio non dimoſtrato nella ſua ge- 
neraliti. Io non voglio gia negare, che neſſuna malattià 
poſſa mai derivare dai nervi; queſto ſarebbe dare in un 
eltremo, per evitarne un altro. E indubitato, che molte 
malattie ſono: nervoſe nella loro origine, e che molte 
altre lo ſono per alterazione ſeguita in altre parti, anche 
ſemplicemente fluide; le paſſioni dell' animo ci fanno 
vedere quel che poſſano i nervi ſopra le parti del corpo 
vivente. Ma tutto queſto non prova gid, che tutte le ma- 
lattie attribuite ai nervi ſieno nervoſe, e che i ſegni ordi- 

nari 


206 


Memoria ſopra it Veleno 
nary! di quelle malattie non ſieno equivoci. Ed è poi certo 
che i veleni da noi eſaminati non hanno alcuna azione 
immediata contro i nervi; come ſi è creduto comune- 
mente fin qui. Si vorra da tal uno objettare, che forſe ii 
veleno della vipera, e il veleno Americano non agiſcono 
che ſulle ultime extremita nervoſe, e che per queſto {ono 
innocenti quando 1i applicano ai tronchi nervoſi. Ma 


coſa non ſi può mai objettare quando fi vuol ſemplice- 
mente objettare, e imaginar delle difficolta? La piu pic- 
cola circoſtanza variata baſta allora; e chi non ſa trovar 


varietà quando e fi difficile, che due coſe ſieno in tutto 


ſimili affatto? In quanto a me offervo che la ſoſtanza 
interna dei nervi non fi vede diverſa da quello che e 
alle eftremita di effi nervi, che il tronco è ſoggetto 
al dolore come lo ſono le eſtremità, e che non immagino 


ipoteſi, che i fatti non confermino. 

Nella generalità delle illazioni, che deduco dalle mie 
eſperienze poſſo eſſermi ingannato, e poſſo eſſermi in- 
gannato ancora in qualcuna delle eſperienze medeſime, 
benche abbia procurato di farle bene, ed abbia cercato la 
verita, ſenza prevenzione. Non dubito che chi vorra ap- 
plicarſi a queſte ricerche dopo di me non trovi delle coſe 
da aggiugnere, e forſe ancora da correggere. A me baſta 
di aver aperto una ſtrada a nuove verita, e che i fatti prin- 


cipali che avanzo ſiano veri. 
La 
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La piu gran parte di queſte mie eſperienze ſono ſtate 
fatte alla preſenza di Mr. INGENHOUsZ, medico delle 
LL. MM. Cefaree, mio particolare amico, e uomo, che ha 
moſtrato in piu opere il talento raro di offervatore. II 
Sig. TI BE RIO CAVALLO ſi è trovato preſente anche egli a 
molte delle piu importanti. Ho creduto coll' autorita di 
due perſone conoſciute dai dotti di conciliare piu di cre- 5 
dito alle mie eſperienze. | 
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Dopo aver finito le mie eſperienze ſopra il veleno 
Americano un mio amico a Londra mi ha procurato un 
gran numero di freccie dell' Indie orientali. Ho vo- 
luto fare qualche eſperienza ancora ſopra di eſſe, ma 
le mie eſperienze non ſono. ne molte, ne variate, fi 
perchè mi è parſo, che queſto veleno non foſſe dif- 
ferente dall altro, che per la minore attivita, che mi ha 
dimoſtrato nelP uccidere gli animali. E queſta minore 
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attivita probabilmente ſi deve attribuire, o perchè le 
freccie ſono ſtate piu mal conſervate, che quelle dell 
Indie occidentali, come pareva veramente, o perchè quel 
veleno era ſtato preparato molti anni prima. 


Non mi è mai riuſcito di far morire alcun cuniglio nè 
anco de' mezzani coll' applicarlo alla cute sfregata, 0 
leggiermente tagliata. Benchè meteffi di quel veleno in 
piu gran quantita, e ſopra parti di pelle piu eſteſe, che 
del veleno Ticunas, non produſſe alcuna alterazione ſen- 

ſibile 
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fibile nè anco nei cuni il, che non —— che appena 
una libbra. 


Traforai colle freccie la pelle a piu animali, e ve la laſ. 
ciai per giorni intieri, ſenza che poteſſi accorgermi, che 
gli animali foſſero affetti del veleno; ma gli effetti del ve- 
leno furono benfi offervati, quando traforavo i muſcoli 
colle freccie, e ve le laſciavo dentro di effi. Vari animali 
morirono in queſta maniera, e morirono tutti con ſegni 
manifeſti di veleno, e coi medeſimi ſegm o ſintomi, coi 
quali muojoni gli animali per il veleno Americano. E 
benſi vero, che neſſuno mori, o moſtro di ſtar male ſenſi- 
fibilmente, che dopo piu ore, talche pare che queſto ve- 
leno non differiſca eſſenzialmente dalP altro, e conviene 
con eſſo affatto, quando fi offerva col microſcopio, 
quando ſi meſcola col turneſole, quando ſi getta ſugli 
occhi degli animali, e quando ſi aſſapora colla lingua, 
e fi maſtica fra denti; è per altro vero, che nell acqua 
ſi ſcioglie men bene dell altro veleno, che anzi la mag- 
gior parte reſta inſolubile a quel fluido. L'unica illa- 
zione, che fi può dedurre dai fatti riportati ſopra, © 
che il veleno comunicato ai muſcoli e molto piu mi- 
cidiale, che applicato alla pelle, che conviene molto 
bene agli altri veleni, e che ſempre piu ci perſuaſe, che 
Tazione immediata dei veleni non è contro dei nervi, 


giacchè 
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Sache e certo, che la pelle e piu ſenſibile dei muſcoli, e 


che è tutta inteſſuta di nervi. 


Alcune poche eſperienze feci ancora ſopra Folio di 
tabacco, i riſultati delle quali ho creduto bene di dover 
qui accennare brevemente. 


Eſperienge fatte _ olio di tabacco. 


Feci un piccolo taglio ſopra la coſcia deſtra di un Pic- 
cione, e vi applicai una goccia di olio di tabacco: dopo 
due-minuti perdette il moto della zampa deſtra. | 

Ripetei la medeſima eſperienza ſopra di un altro Pie- 
cione, e reſito fu affatto il medeſimpo. e 

Ferii con picciol taglio i muſcoli del petto d'un Pic- 
cione, e applicato alla ferita Folio di tabacco, dopo trè 
minuti Panimale non poteva piu reggerſi ſulla zampa 
ſiniſtra. | 

Queſta medeſima eſperienza fu replicata ſopra di un 
altro Piccione, col medeſimo ſucceflo. 


Inſinuai nei muſcoli del petto fun Piccione uno ſtecco 
inzuppato nelb᷑ olio di tabacco, e il Piccione, dopo pochi 
ſecondi cadde, come ſe foſſe ſtato morto. 

Due altri Piccioni, ai muſcoli de quali avevo applicato 
Folio di tabacco vomitorono piu volte tutto cio che ave- 
Yano mangiato. LIT 1 7 20 
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Due altri trattati come ſopra, ma a ſtomaco vuoto 
fecero sforzi per vomitare. 

In generale ho oſſervato, che il vomito è Veffetto piu 
coſtante di queſto olio, ma che la perdita del moto nella 
parte oppoſta del veleno non è che accidentale. 

Neſſuno poi degli animali, a cui applicai Tolio di ta- 
bacco mori. 


9 


Sopra Pacqua di Lauro Ceraſo. 

Finiro le mie eſperienze ſopra i veleni col ripor- 
tarne alcune che ne ho fatte ſopra un veleno dive- 
nuto celebre in Europa da qualche anno addietro. 
Queſto veleno è acqua di Lauro Ceraſo, che non la 
cede a neſſun' altro dei piu attivi veleni, ſe fi conſi- 
dera relativamente ai piu gravi ſconcerti che apporta 
all' economia animale, e al breve tempo, in cui agiſce 
quando ſi da per bocca agli animali. Egli produce non 
ſolo le piu forti convulſioni, e fino la morte, anche negli 
animali mediocremente grandi, ma di piu ſe viene dato in 
doſe minore, Vanimale i torce all' indietro accoſtando il 
capo alla coda, e inarca all infuori talmente le vertebre, 
che fa orrore a vederlo in quello ſtato: le convulſioni, ei 
moti di tutto il corpo ſono de piu violenti, e fra tanti 
sforzi muore alla fine Panimale dopo breve tempo. Se fi 
da all' animale alla maniera di Cliſtere produce egual- 
mente le convulſioni, e la morte. Con due ſoli cucchia- 


ini 
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ini da Te di quell' acqua data per bocca, ho veduto dei 
| cunigli di mediocre grandezza cader convulſi in meno di 
zo ſecondi, e morire dentro un minuto. Se fi da quell 
acqua in gran quantita agli animal, muojono quaſi nell 
iſtante, e muojono, ſenza convulſioni, colle parti rilaſciate, 
e cadenti. 
Quando fi da in poca quantita, le convulſioni ſono piu, 
o meno grandi, e le parti, che perdono prima delle altre 
il moto, ſono le zampe di dietro, e viene in appreſſo 
quelle davanti, che muojon piu tardi. Quando Panimale 
non muove piu le zampe, e il reſto del corpo, muove an- 
cora beniſſimo il collo, e il capo, che ſeguita ad alzare 
con forza, e a volgere per tutto. In queſto ſtato Panimale 
ſente il ſuono, e vede gli oggetti; benchè non muova piu 
le zampe da per ſe, arriva per altro a muoverle, e a ritirarle 
quando ſi pungono forte, o ſi comprimano molto: ſegno, 
che può moverle, benchè non le muova, che per gran 
dolore. | 


L'acqua di Lauro Ceraſo è adunque un potentiſſimo 
veleno data per bocca, o introdotta nel corpo a foggia di 
Cliftere. La ſua azione è ſi violenta, e fi pronta, che ſi 
direbbe, che comincia ad agire nel momento, che Pani- 
male la riceve per la bocca: certo ce, che appena è entrata 
per Feſofago nel ventricolo, che Panimale patiſce. E per 
altro vero, che una piccola doſe non fa nulla, cioè poche 
gocciole date ad un animale piccolo, che ſarebbe morto 
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ſe foſſe ſtato del veleno Ticunas, non par che produca al- 
cuno ſconcerto ſenſibile. * Ma tutto queſto non fa uns 
differenza eflenziale fra quel veleno, e gli altri veleni piy 
conoſciuti. 

Io ho oſſervato, che mettendo una certa quantità di acqua 


nelle fogli di Lauro Ceraſo ſi ottiene un liquore affatto in- 
nocente, ſe le foglie non ſono moltiſſime, e ſe acqua non 
è in piccoliſſima doſe. Se ſi diſtilla ancora piu volte ſuc- 
ceſſivamente quelyP acqua ſopra le medeſime foglie, di- 
venta è vero piu attiva, ma non per queſto uccide ancora, 
ma fe invece di unire al Lauro Ceraſo dell' acqua ſi fa 
una diſtillazione a bagno maria, e ſi riceve Pumore diſtil- 


lato in queſta maniera; egli è allora un potentiſſimo veleno, 
che uccide in breviſſimo tempo. Di queſto io ho fatto 
uſo principalmente, ma non dubito punto, che non ſi po- 
teſſe portare a tale attivita da uccidere anche dato in pic- 
cola doſe, come accade del veleno Americano. Baſterebbe 
ridiſtillare piu volte ſopra nuovo Lauro Ceraſo bene aſ- 
cintto, e quaſi diſeccato, il liquore ſortito la prima volta: 
10 credo che f1 otterrebbe alla fine ſotto la forma d' una 


ſoſtanza oleoſa concreta, la quale ſe fi facefſe evaporare 
al fuoco, non ſolo non la cederebbe a neſſuno dei veleni 
conoſciuti, ma ſarebbe fuperiore a tutti gli altri di gran 


lunga. Mi riſervo di far queſta eſperienza in un altra 
occaſione, nella quale parlerò ancora delle mandorle 
3 | amare, 
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amare, e fino a qual grado di veleno ſi può . la loro 
acqua diſtillata a ſecco. 

Lacqua di Lauro Ceraſo uccide gli animal introdotta 
nelle cavita del corpo, ma quali effetti produce ella 
quando ft applica alle ferite? Tra le diverſe eſperienze, 
che io feci, baſtera di accennarne qui una fola. Aprii la 
pelle del baſſo ventre ad un cunigho piuttoſto grande, e 
la ferita fu circa un pollice. Ferii legermente 1 ſotto- 
poſti muſcoli in piu luoghi, e vi inſinuai circa due, o tre 
chucchiajni da cafſe di quell acqua; in meno di tre mi- 


nuti Vanimale cadde in convulſione, e poco dopo mori. 
Queſta eſperienza ci fa vedere che acqua di Lauro Ce- 
raſo & un veleno ſimile agli altri, e che agiſce quando 
introduce nel corpo, per mezzo di ferite. Queſta eſpe- 
rienza ha avuto il medeſimo riſultato in altri animali a 
ſangue caldo, ma in tutti ho pero trovato, che acqua di 
Lauro Ceraſo agiſce data per bocca con piu di forza, e piu 
preſto, data ancora in poca quantità; la qual coſa merita, 
a mio credere, la piu grande attenzione, perche alla fine 
è una verita di fatto, che una gran ferita preſenta incom- 
parabilmente piu di vaſi per aſſorbire quel veleno quaſi 


in momenti, che la bocca, il ventricolo, e le parti nervoſe 
ancora nelle ferite, per lo ſtato, in cui ſi trovano allora, 


devono ſentir piu facilmente Pazione di quel veleno. Ne 


ſolo gli animali a ſangue caldo muojono preſtiſſimo 
quando 
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quando ſi fan bere di quelb aequa, ma gli ſteſſi animale a 
ſangue freddo muojono anche effi, e quello che mi & 
parſo ſingulareeche muojono in breviſſimo tempo, e forſe 
anche piu preſto, che è tutto il contrario negli altri ve- 
leni. Mi baſterà ora di parlare delle anguille, animal 
diſſiciliſimi a morire, e che morti ancora durano a 
muoverſi per lungo tempo le loro parte. Quefti ani- 
mali muojono dopo pochi ſecondi che han bevuto di 
quel acqua, e appena bevuta cominciano gia a con- 
trarſi, ma la morte che ſopravviene ſubito gli rende im- 
mobili un momento dopo, ne urtate le loro parti fi 
muovono piu. Il cuore pero ſeguita ancora a muoverſi, 
ma molto meno di prima, e finiſce di muoverſi molto 
prima, che quando fi fanno morire tagliando loro il capo. 
Qui non ſi può negare, che Pirritabilita muſcolare non 
ſia eſtremamente affetta, e in modo particolare. Non fo 
ſe vi ſia neſſuno animale a ſangue freddo, che reſiſta a 
queſto veleno. Quelli, che ho provato ſono tutti morti, e 
dubito ſe ve ne ſia neſſuno, a cui non ſia veleno. Se 
è coſi egli merita una diſtinzione aparte anche per 
queſto, e ſarebbe il piu terribile di tutti 1 veleni cono- 
ſciuti, anche per la ſua generalità di dar la morte a qua- 
lunque ſorta di animale. Ma come mai può egli uccidere 
m fi breve tempo, quando fi prende per bocca, e va al 


ventricolo, dove non fi ſuppone vaſi capaci di riceverlo? 
La 
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La difficoltà domanda qualche eſperienza ulteriore. Bi- 
ſogna vedere quali effetti produce quando è applicato 
immediatamente ai nervi, e quali effetti produce quando 
è introdotto nel ſangue, ſenza toccare a parti tagliate. 

Mi ſono ſervito dei cunigli piu grandi, ed ho fatte le 
mie eſperienze ſopra i nervi ſciatici di quegli animali 
nella ſteſſa maniera che ho fatto col veleno della vipera, 
e col veleno Americano. Mi baſterà di accennare qui 
una ſola eſperienza, che ſervirà per tutte le altre, le quali 
per brevità tralaſcio, non le credendo molto neceſſarie, 
dopo le moltiſſime, che ho riportate ſopra i nervi. 

Avendo ſcoperto il nervo ſciatico ad un groſſo cuni glio 
per piu d'un pollice e mezzo, inſinuai ſotto il medeſimo 
un inviluppo di tela finiſſima raddoppiata 16 volte, ac- 
ciocche le parti ſottopoſte non foſſero penetrate dall 
acqua di Lauro Ceraſo. Ferii allora il nervo di diverſi 
colpi di lancetta fatti lungo il nervo medeſimo e coprii 
tutto il tratto delle parti ferite, che era piu di otto linee, 
di un ammaſſo di cotone groſſo circa 3 linee, e ben inzup- 
pato dell' acqua di Lauro Ceraſo. Piu di 15 gocciole di 
quelP acqua vi vollero per inumidir il cotone, e, queſt' 
acqua andava direttamente a comunicarſi per le ferite 
della lancetta alla ſoſtanza midollare del nervo ſciatico. 
Coprii ogni coſa dopo qualche minuto con nuovi cenci in 


modo, che era impoffibile, che racqua del Lauro Ceraſo 
f1 
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fi comunicaſſe alle parti ſottopoſte, o vicine. Fatta 14 
cucitura efterha, e laſeiato in libertà Vanimale non parve, 
che aveſſe ſofferto nulla, ne in appreſſo moſtrò di avere 
alcun male. Correva, mangiava, ed era coſi vivace, che 
prima: in ſomma queſto animale non ſoffri nulla ſenſi- 
mente da quel veleno, che preſo per bocca uccide fi 
preſto. Queſto fatto e molto analogo, come molti altri, a 
quelli del veleno della vipera, e del veleno Americano, e 
ci fa vedere, che acqua di Lauro Ceraſo applicata im- 
mediatamente ſopra i nervi, e fino infinuata dentro la 
ſoſtanza midollare di eſſi; non è veleno per neſſun modo, 
onde, che non ha alcuna azione ſopra i nervi comunque 


* 


vi ſi applichi eſternamente. 

Dopo tante eſperienze riportate nel r di queſta 
memoria ſopra il veleno della vipera, e ſopra il veleno 
Americano ancor piu potente del primo, e dopo di aver 
veduto, che ne l'uno, ne Paltro di queſti due veleni hanno 
azione alcuna ſopra i nervi, quando vi fi applica imme- 
diatamente, nel tempo che introdotti nel ſangue uccidono 


immediatamente gli animali piu forti; neſſuna altra coſa 
era piu naturale che di dedurre, che ancora il veleno del 
Lauro Ceraſo il quale è innocente applicato egualmente 
che gli altri ai nervi, doveſſe uccidere quando è intro- 


dotto nel ſangue; eppure la coſa è affatto diverſamente, 


tanto è vero, che biſogna diffidare dell' analogia anche 
allor 
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allor che pare pin uniforme. Io ho introdotto per le 
jugulari acqua di Lauro Ceraſo in un groſſo cuniglio, 
ne ho introdotto la prima volta cinque e piu gocciole 
nella medeſima maniera, che avevo introdotto il veleno 
della vipera, e il veleno Americano. L'animale non ha 
fatto alcun ſegno di ſoffrire; ho creduto di aver male 
operato, ho creduto di non avere introdotto nulla per 
quei vaſi, mi ſono immaginato, che la ſciringa ſi foſſe 
inſinuata per la cellulare: ho ripetuta Yeſperienza, ho 
introdotto di nuovo per la jugulare una quantità di ve- 
leno, forſe 3, in 4 volte maggiore, mi ſono aſſicurato 
prima d'introdurre il veleno, che la punta della mia ſci- 


ringa entrava nella jugulare, e che il veleno non poteva 


tornare a dietro per neſſun conto, ma Fanimale non ha 
moſtrato di ſoffrir nulla per queſto, ed era dopo coſi vi- 
vace che prima. Io ero piutoſto maravigliato di tutto 
queſto, che ſodis fatto. Non ſapevo perſuadermi che 
acqua di Lauro Ceraſo non doveſſe eſſer veleno, e un 
veleno potentiſſimo appena introdotta nel ſangue, quando 
era veleno applicata alle carni ferite, e preſa per bocca, e 
neP tempo ſteſſo inattiva e innocente meſſa ſopra 1 nervi. 
Ripetei adunque le eſperienze, e introduſſi queſta volta 
per le jugulari un intiero cucchiaio da Te di acqua di 
Lauro Ceraſo : Fanimale non ſoffri nulla, ed era tanto 
ſano, che prima. Replicai queſta eſperienza in un altro 

Vol. LXX. F f cuniglio, 
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cuniglio, a cui pure introduffi per le jugulari un buon 
cucchiajo da Te di queſto ſteſſo veleno: il cuniglio non 
dette alcun ſegno di ſoffrire ne allora, nè dopo. 

L'eſito inaſpettato di queſte eſperienze mi getta nella 
piu grande incertezza interno all azione di quel veleno, 


ne ſo intendere non ſolo in quel maniera opera, ma ne 
anco ſopra quali parti agiſca, quando fi prende per bocca, 
o ſi applica alle ferite. Qui tutto ſi con fonde. Non ſi 
vede che agiſca ſu ĩ nervi, non ha azione alcuna ſul ſangue, 
| eppure uccide, e uccide in iftanti, fe ſi introduce per la 
bocca nel. ventricolo. . ; 

Vi è egli dunque una nuova via per introdurſi la 
morte negli animale oltre quella del ſangue, e dei nervi 
Il moto perduto, e perduto in pochi ſecondi in animali, 
come ſono le anguille, che ſeguitano a muoverſi per ore 


dopo reciſa la teſta, e dopo tagliate in pezzi, farebbe cre- 
dere, che Hirritabilità della fibra muſcolare foſſe affetta 
da quel veleno. E vero, che il cuore ſeguita ancora a 
muoverſi in quegli animali, ma il moto nè moltiſſimo 


diminuito, ed è di breve durata. N egli animali cald: 
morti per quel veleno ſuſſiſte ancora il moto, benche 
pochiſſimo, e ſe il cuore in effi dura a battere per qualche 
tempo, batte meno forte, che quando ſi fanno morire in 


altre maniere. L'irritabilita & ficuramente diminuita 


moltiſſimo in molti animali, e in molti altri affatto diſ- 
tratta, 
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tratta, comunque pol eſſa poſſa contribuire alla morte, e 
accidere in ſi breve tempo, e comunque {1a oſcura il mec- 
caniſmo, per cui la fibra muſcolare perde la ſua irritabi- 
lita. Biſogna confeſſare la noſtra ignoranza nelle ri- 
cerche della natura. Quando crediamo di aver tutto 
fatto ci troviamo ſpeſſo ritornati donde fiamo partite. 
L'eſperienza è la ſola guida, che abbiamo nelle noſtre ri- 
cerche; Veſperienza, è vero, è un mezzo ſicuro, per non 
cader nell' errore, ma Veſperienza non ſempre ci porta 
alle verita piu remote, non ſempre ci guida alla cono- 


ſcenza dei naſcoſti arcani della natura, ne ſempre ci con- 
duce, dove ci eramo propoſti di andare. 
Ma ſe noi non ſappiamo, come operi l' acqua di Lauro 
Ceraſo, o per meglio dire ſopra quali parti quel veleno 
eſerciti la ſua azione, quando uccide gli animali, ſappiamo 
pero, che applicato immediatamente ai nervi, e fino alla 
parte midollare di effi è affatto innocente, e non è men 
vero tutto quello che tante eſperienze riportate ſopra ci 
hanno dimoſtrato chiaramente, che il veleno della vi pera, 
e il veleno Americano non ſono veleno, applicati comun» 
que ai nervi, ma che lo ſono allora che ſono introdotti 
nel fangue. Queſti ſono fatti prima ignoti, ſon verita 
ora, ne fi poſſono rivocare in dubbio da chi che ſia, Queſti 
fatti diſtruggono tutti i ſiſtemi inventati dagli ſcrittori 
ſopra Pazione di quei veleni, e da queſti fatti dobbiamo 
F f 2 pPartire 
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ritorni a trattar di nuovo queſta materia, che non laſcia 
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partire per Tintelligenza di quei veleni, e della loro 
azione. | 


Qualche lume avrei probabitmente potuto cavare ſopra 
Yazione del veleno di Lauro Ceraſo, fe lo aveſſi potuto 
applicare alle diverfe parti del cervello nelP animale vi- 
vente, ma mi rĩſervo di farlo quando avro piu comodo 
che al preſente, e quando avro ridotto a conſiſtenza di 
ſciroppo Facqua di Lauro Ceraſo. In quello ſtato reſo 
aſſai piu attivo quel veleno potra facilmente preſentarmi 
dei fatti nuovi, e piu intereſſanti, e potrà forſe darmi det 
lumi meno equivoci ſopra Ia fua azione, e farmi giudi- 


care ſopra quali parti dell animale vivente agiſce per uc- 


cidere, In queſta medefima occaſione io mi riferverò di 
eſaminare ſe quel veleno agiſce ſopra t vaſt linfatici; o 


per meglio dire ſopra la linfa medeſima. Queſto è un 


ſemplice ſoſpetto, che mĩ è venuto dopo, e che le pre- 
ſeati mie circoſtanze non mi permettano per ora di eſa- 
minare. Sono adunque sforzato di dare Ie mĩe eſperienze 
ſopra queſto ſoggetto in parte mancanti, e difettoſe. An- 
davano piu moltiplicate, piu ſeguite, che non ho potuto 
fare; ed & queſta appunto una ragione dt piu, perche io 


di eflere intereſſante. 


. 
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XII. A Conjecture concerning the Method by which Gar- 
dan's Rules for reſolving the Cubic Equation x*+qx=r 
in all caſes (or in all magnitudes of the known quan- 
tities q and r) and the Cubic Equation x*—q * in the 
firft Caſe of it (or when r is greater than -, or 


7 is greater than 25) were probably diſcovered by Scipio 


Ferreus, of Bononia, or whoever el/e was the firſt In- 
ventor of them. By Francis Maſeres, E/q. F. R. S. 
Cur/itor Baron of the Excbequer.. 


Read January 27, 1780. 
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to an inquiſitive mind, in the ſtudy of the ſciences 
of Geometry and Algebra (for if we baniſh from it the 
ridiculous myſteries artfing from the ſuppoſition of ne- 
gative quantities, or quantities % ban notbing, the latter 


mgenious and ſurprizing truths that are delivered in the 


books: 


HERE is nothing more amuſing, or more grateful 


may deſerve the name of a /cience as well as the former) 
than to contemplate the methods by which the ſeveral 
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books that treat of them were firſt diſcovered. This we 
are ſometimes enabled to do by the authors themſelves 


to whom we are indebted for theſe diſcoveries, who have 
candidly informed their readers of the ſeveral ſteps, and 

ſometimes of the accidents, by which they have been led 
tothem : but it alſo often happens, that the authors of theſe 
diſcoveries have neglected to give their readers this ſatiſ- 
faction, and have contented themſelves with either 
barely delivering the propoſitions they have found out, 
without any demonſtrations, or with giving formal and 
poſitive demonſtrations of them, which command indeed 
the afſent of the underſtanding to their truth, but afford 
no clue whereby 'to diſcover the train of reaſoning by 
which they were firſt found out; and confequently con- 
tribute but little to enable the reader to make ſimilar diſ- 
coveries himſelf on the like ſubjects. This ſeems to be the 
caſe with thoſe ingenious rules for the reſolution of cer- 
tain cubic equations, which are uſually known by the 
name of CARDAN's rules. We are told to make certain 
ſubſtitutions of ſome quantities for others in theſe equa- 
tions x*+qx=r and x3—qx=r (which are the objects of 
thoſe rules) and certain ſuppoſitions concerning the 
quantities ſo ſubſtituted; by doing which we find, that 
thoſe equations will be transformed into other equations 
which will involve the ſixth power of the unknown quan- 
| ü tity 
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tity « contained! in them 4 but which (though of double the 
dimenſions. of the original equations * N and 
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- r, from which they were derived) will be more 
eaſy to reſolve than thoſe equations, becauſe they will 
contain only the ſixth power and the cube of the un- 
known quantity which is their root, and conſequently 
will be of the ſame form as quadratic equations; ſo that 


r — 
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by reſolving them as quadratic equations we may obtain 
the value of the cube of the unknown quantity which 1s: 
their root, and afterwards, by extracting the cube-root of 
the ſaid value, we may obtain the value of the ſaid root, 
or unknown quantity, itſelf; and then at laſt, by the re- 
lation of this laſt root to x, or the root of the original 


equation, (which relation is derived from the ſuppoſitions 
that have been made in the courſe of the preceding tranſ- 
formations) we may determine the value of x. And, if we 
pleaſe to examine the ſcveral ſteps of this proceſs with 


ſufficient attention, we may perceive,as we go along, that 
all theſe ſubſtitutions are legitimate and practicable, or 
are founded upon poſſi ble ſuppoſitions; though I can- 
not but obſerve, that the writers on algebra, for the moſt 
part, have not been ſo kind as to ſhew us that they are 
lo. But ſtill the queſtion recurs, How came sc1P10 
* FERREUS, of Bononia (who, as CARDAN tells us, was 
* the firſt inventor of theſe rules) or the other perſon, 

* whoever. 
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To anſwer this queſtion as well as I can by conjecture 
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« whoever he was, that invented them, to think of mak. 
cc in g theſe lucky ſubſtitutions which thus transform the 
original cubic equations into equations of the ſixth 
power which contain only the ſixth and third powers 


* of the unknown quantities which are their roots, and 
* conſequently are of the form of quadratic equations? 


(for 1 know of no hiſtorical account of this matter in 
any book of algebra) and in a manner that appears to 
me to be probable, is the deſign of the following pages. 
2. The moſt probable conjecture concerning the in- 
vention of theſe rules, called CARDAN's rules, by sC1?10 
FERREUS, of Bononia, or whoever elſe was the inventor 
of them, ſeems to be this: that the ſaid inventor tried a 
great variety of methods of reducing the three cubic 
equations of the third claſs, to wit, x*+qx=7 and 
x3—qx=r, and qx—-x*=r (to ſome one of which all other 
cubic equations may, by proper ſubſtitutions, be reduced) 
to a lower degree, or to a more ſimple form, by ſubſti- 
tuting various quantities in the ſtead of x, in hopes that 
ſome of the terms ariſing by ſuch ſubſtitutions might be 
equal to others of them, and, having contrary ſigns pre- 
fixed to them, might deſtroy them, and thereby render 
the new equation more ſimple and manageable than the 
old one. And, amongſt other trials, it ſeems natural to 
7 | Imagine; 
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imagine, that he would ſubſtitute the ſum or difference 
of two other quantities inſtead of æ, as being the moſt 
ſimple and obvious ſubſtitutions that could be made. 


And by making theſe ſubſtitutions, the above mentioned 


rules would of courſe come to be diſcovered, as well as the 
aforeſaid limitation of them in the reſolution of the equa- 


tion x*—qx=7, which reſtrains the rule to thoſe caſes only 
29 A 
3923 
and their utter inutility in all the caſes of the equation 


qx—x*=r, This will appear by examining each of theſe 
equations ſeparately in the following manner. 
') 
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in which / is greater than , or 7 is greater than 55 


Of the equation x*+qx=r. 


ART. 3. In the equation x*+qx=7 the inveſtigator of 
theſe rules would naturally be inclined to ſubſtitute the 
difference of two quantities (which we will here call y 
and 2, and of which we will ſuppoſe y to be the greater) 
inſtead of x, rather than their ſum, or would ſuppoſe x 
to be equal to y—2, rather than to y+2; becauſe, if he 
was to ſuppoſe x to be equal to the ſum of the two quan- 
tities y and 2, and was to ſubſtitute that ſum, or the bi- 
nomial quantity y +2, inſtead of x in the equation 
4*+qx=r, it is evident, that (as the ſigns of x* and q x 
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226 A Conjedlure concerning 
are, both of them, affirmiative) the terms of the new 
equation, ariſing from ſuch ſubſtitution, would all of 
them be likewiſe affirmative; and conſequently none of 
them, though they ſhould happen to be exactly equal to 
each other, could exterminate each other, and thereby 


render the new equation more ſimple than the old one, 


which was the only view with which the ſubſtitution 
wguld have been made. He would, therefore, ſuppoſe 
x to be equal to y-; and by ſubſtituting this quantity 


inſtead of x in the original equation x*+qx=r, he would 

transform that equation into the following one, to wit, 

| L — 39S + ZySS— 8*+qy—qS r, 
or Y*—3 yS$x y— $=23+qx H Alær 

Now in this equation it is evident, Shin the terms 


KS and * Y- S have contrary ſigns; and therefore, 
if their co-efficients 35 and q can be ſuppoſed to be 
equal to each other, thoſe terms will mutually deſtroy 
each other, and the equation will be reduced to the fol- 
lowing ſhort one, *g. And if in this equation we 


ſubſtitute, inſtead of >, its value + , derived from the 


fame ſuppoſition of the equality of 4 and 3y2, the equa- 


tion will be Mr and, by multiplying both ſides 


by s, it will be y*—£= ry*; which equation, though it 


riſes to the ſixth power of the unknown quantity y, is 
4 evidently 
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evidently of the form of a quadratic equation, and may 
therefore be reſolved, ſo far as to find the value of the 
cube of y, in the ſame manner as a quadratic equation; 
after which it will be poſſible to find the value of y itſelf 
by the mere extraction of the cube root; 'and then at 
laſt, from the relation of y to x (derived from the fore- 
going ſuppoſitions that y- was equal to x, and that 358 


was equal to q, and conſequently 2 equal to 4) we ſhall 


be able to determine the value of x. 

Art. 4. It would therefore remain for the inveſtigator 
of this method to inquire, whether or no the ſuppoſition, 
that 3yS was equal to 9,“ was a poſſible ſuppoſition; 
that 1s, whether it was poſſible (whatever might be the 
magnitudes of q and 7) for two quantities, y and , to exiſt, 


whoſe nature ſhould be ſuch that their difference 5 


ſhould be equal to the unknown quantity x in the equa- 
tion x*+qx=r, and that three times their product ſhould 
at the ſame time be equal to g, or their ſimple product to 
the third part of 9. And this ſuppoſition he would ſoon 
find to be always poſſible, whatever may be the magni- 
tudes of 9 and 7; becauſe, if the leſſer quantity 2 is ſup- 
poſed to increaſe from o ad infinitum, and the greater 
quantity y is likewiſe ſuppoſed to increaſe with equal 
ſwiftneſs, or t6 receive equal increments in the ſame 

G g 2 times, 
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228 
times, and thereby to preſerve their difference - 
always of the ſame magnitude, or equal to x, it is evident 
that the product or rectangle y will increaſe conti- 
nually at the ſame time from o ad nfnitum, and conſe. 


quently will paſs ſucceſſively through all degrees of 


magnitude, and therefore muſt at one point of time 
during its increaſe become equal to 5 

And having thus found this ſuppoſition of the equa- 
lity of ys and - „or of 3yæ and q, to be always poſſible, 


whatever might be the magnitudes of 4 and 7, our in- 
veſtigator would juſtly conſider his ſolution of the equa- 
tion x*+qx=7 (which was founded on that ſuppoſition) 
as legitimate and compleat. And thus we ſee in what 
manner it ſeems probable, that ARD AN's rule for reſolv- 
ing the cubic equation x*+qx=7 may have been diſco- 
vered. 


Of the equation x*—qx=r.. 


Art. 5. In this ſecond equation x*—qx=7, in which the 
ſecond term q is ſubtracted from the firſt, or marked 
with the ſign —, it ſeems to have been natural for the 
perſon who invented theſe rules to ſubſtitute the ſum as 


well as the difference of two other quantities, y and 2, in- 
ſtead 


ſtead of x, in the terms æ and gx, in hopes of ſuch an 


extermination of equal terms, and conſequential reduc-- 


tion of the equation to one of a ſimpler and more ma- 
nageable form, as was found to be ſo uſeful in the caſe 
of the former equation x*+qx=r7. We will therefore 
try both theſe ſubſtitutions; and, as that of the difference 
& has in the former caſe proved ſo ſucceſsful, we will 


begin by that. 


Art. 6. Now, by ſubſtituting the difference y—2 in- 
ſtead of x in the equation x*—qx=7, we ſhall transform it 


into the following equation, to wit, y*— 3558 + 3y$$—23—q 
* 2 =, or Y*— 38 x 9—8—35—9 X= S8 Sr; in which the 


terms 358 K- and qxy—2 have both of them the ſame 


ſign — pre fixed to them, and conſequently can never ex- 


terminate each other, whether 3j be equal or unequal 
to . This ſubſtitution therefore is in this caſe of no 
uſe. . 
Art. 7. We will now therefore try the ſubſtitution of 


the ſum of y and 2, inſtead of their difference, in the 


equation x*—qx=r. 
Now, if x be ſuppoſed to be equal to y+2, and y be 


ſubſtituted inſtead of it in the equation x*—qx=7, that 
equation will be thereby transformed into the following 


one, to wit, 


F4 
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y + 3928 388 + $3=9 Sry, 
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or Y*+ ZYSxy . 
Now in this equation, the terms 3y2x'y+z and 29 
have contrary ſigns. Conſequently, if they can be ſup- 
poſed to be equal toeach other, they will deſtroy each other, 
and the equation will be thereby reduced to the following 
ſhort one, y*+23*=7; that is, if 353 and ꝗ can be ſuppoſed 
to be equal to each other, or if ys can be ſuppoſed to be 


equal to 45 the equation will be reduced to the ſhort 
equation y*+23*=7, And, if in this ſhort equation we 
ſubſtitute, inſtead of 2, its value — (derived from the 


ſame ſuppoſition of the equality of 353 and 4) the equa- 


tion thence reſulting will be y*+ 775 Dr; and by multi- 
plying both ſides by y, it will be y*+ £ ry; and, by 
ſabtrafting y* from both ſides, it will be 7y*—y'= 255 


which, though it riſes to the ſixth power of y, is evi- 
dently of the form of a quadratic equation, and conſe- 
quently may be reſolved in the ſame manner as a qua- 
dratic equation, ſo far as to find the value of „, or the 
cube of the root y; after which it will be poſſible to find 
the value of y itſelf by the mere extraction of the cube 
root; and, laſtly, from the relation of y to x (contained 
in the two ſuppoſitions, that y+2 is equal to x, and that 


30 
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35 is equal to 4, and conſequently that 2 is equal to 


L) we may determine the value of x. 


35 | | 
Art. 8. The only thing, therefore, that would remain 


for the inveſtigator of theſe rules to do, in order to know 


whether the foregoing method of reſolving the equation. 


gg was practicable or not, would be to inquire, 
whether it was poſſible in all caſes, that is, in all magni- 
tudes of the known quantities q and 7, for 3y2 to be 
equal to q, or for ys (or the product or rectangle of the 
two quantities y and 2, whoſe ſum is equal to x) to be 


equal to 15 and, if it was not poſſible in all caſes, but 


only in ſome, to determine in what cafes it was poſlible, 
or what muſt be the relation between 9 and 7 to make it 
poſh ble. 

Art. 9. Now, in order to determine this queſtion, it 
would be proper and natural to obſerve, that the quan- 
tity 8, or the product of the two quantities y and E, 
whoſe ſum is ſuppoſed to be equal to x, can never be 
greater than the ſquare of half that ſum, that is, than 


the ſquare of 2, or than — by El. 2, 5, but may be of 


any magnitude that does not exceed that ſquare. There- 


fore, if Tis greater than 75 it will be impoſſible for ys to 


be equal to it; but, if : is either equal to, or leſs than, 
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3 it will be poſſible for yx to be equal to it, and if 
1 is exactly equal to => 2 will be exactly equal to y, and 


each of them equal to one half of x. 


We muſt, there- 
fore, inquire what is the magnitude of x when ? 3 iö equal 


to . Now, when ＋ is r 7 Xx will be = 3 2, Land 9 71 


therefore, when x is leſs than = it will be impoſſible 


for ys to be equal to? 53 but when x is greater than 2 72 
it will be poſſible for yz to be equal to 5 
* : $44 

But when x is = "I x* will be = od 935 and gx will be 


E F 3 5 
* 3035 and conſequently x* — qx will be = 


373 39/3 © 393 

Therefore, if it be true (as we ſhall preſently ſee that 
it is) that while x increaſes from being equal to N 
(which is evidently its leaſt poſſible magnitude) to any 
other magnitude, the compound quantity x*—qx, or the 
exceſs of x* above qx, will alſo continually increaſe from 
Y (to which it is equal when x is =vq, or xx is= g) to 
ſome correſpondent magnitude without ever decreaſing; 


it will follow that, when x is leſs than . the com- 


pound quantity x*-qx will be leſs than 3555 and when 


* is 
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* is greater than 2 5, the compound quantity x*—qx will 


hf 
be greater than = and, @ converſo, if the compound 


18 * will be leſs than 


quantity x- 1s leſs than 


7; and, if the compound quantity x*—qx is greater than 
2, x Will be greater than —. Conſequently, if the 


compound quantity x*—gzx, or, its equal, the abſolute term 
22 
398 
than = it will be impoſſi ble for yz to be equal to; but, 


r in the equation x3—qx=7, is leſs than Or 77 is leſs 


if x*—qx, or 7, is greater than = Or 7 is greater than 
, it will be poſſible for ys to be equal to. Therefore 
27 9 3 7 


27 
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foregoing method of reſolving the cubic equation 


if x*—qx, or 7, is leſs than 


1 3 
„or — is leſs than , the 
4 27 


x*—qx=r will be impracticable; but, if x*- qx=7, or 7, is 
2444 
343? 


3 . - | 
or — is greater than 55 it will be prac- 
ticable. 
Art. 10. It now only remains to be proved, that while 


x increaſes, from being equal to g, ad infnitum, the 
compound quantity x -A will likewiſe increaſe from o 


ad infinitum, without ever decreaſing. Now this may be 
demonſtrated as follows. 
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Art. 1 1. It is evident, that while x increaſes from be. 
ing equal to Vg ad infinitum, both the quantities x* and 
gx will increaſe ad infinitum likewiſe. But it does not 
therefore follow, that the exceſs of x* above qx will con- 
tinually increaſe at the ſame time. This will depend 
upon the relation of the contemporary increments of 


* and 9x: if the increment of x* in any given time is 
equal to the contemporary increment of gx, the com- 
pound quantity x*—qx will neither increaſe nor decreaſe, 
but continue always of the ſame magnitude during the 
ſaid time, notwithſtanding the increaſe of x; if the for- 
mer increment is leſs than the latter, the ſaid compound 
quantity will decreaſe; and, if it is greater, it will in- 


creaſe. We muſt therefore inquire, whether the incre- 
ment of & in any given time is greater or leſs than the 
contemporary increment of qx. 

Art. 12. Now, if x be put for the increment which x 


receives in any given time, the increment of x3 in the 
ſame time will be the exceſs of x+x} above x3, that is, 
the exceſs of x*+ 3x*x + 3xx*+x* above x3; and the in- 
crement of z in the ſame time will be the exceſs of 


qxX+X, or Qx+qx, above gx; that is, the increment of x* 
will be 3x*x+ 3xx*+x3, and that of qx will begx. Now in 
the equation x*—gx=rit is evident, that xx muſt be greater 


than 9g; for otherwiſe x* would not be greater than g, 
: as 


the Invention of CARDAN's Rieles, c. 235 
as it is ſuppoſed to be. Conſequently, xxx x muſt be 
greater than qx; and, a fortiori, zx 3xx*+x* (which 
is more than triple of x*x) muſt be greater than ] that 
is, the increment of x3 will be greater than the contem- 


porary increment of qx. Therefore, the exceſs of * 
above gx, or the compound quantity x -&, will increaſe 
continually, without decreaſing, while x increaſes from 
V ad infinitum. d. E. D. 

Art. 13. It follows, therefore, upon the whole of 
theſe inquiries, that if the compound quantity x*—qx, or, 


its equal, the abſolute term 7, is leſs than ave tr in 
: 7 


leſs than 2, it will be impoſſible for yz to be equal to 


I and conſequently the foregoing method of reſolving 


the equation x3—gx=r will be TOY; but, + 


* -& or 7 is greater than =, or 2 is greater than © 


27 

it will be poffible for yz to be equal to 3, and conſe- 
quently, the foregoin g method of reſolving the equation 
x*—qx=r will be practicable. And thus we fee in what 
manner it is probable that cARDAN's rule for refolving 
the cubic equation x*—qx=r in the firſt caſe of it, or 


: V Fr » 4? 
whe 27"! or — is greater than , to- 
n 7 1s greater than PI r : 8 275 


gether with the reſtriction of it to that firft caſe, may 
have been diſcovered. 


H h 2 Of 


— » 


* 
LES 
_—y - I 7 af a 4 Þ J «+ — — k > on” = A * 8 4 -— 8 2 — * — — 
* A id. Ac r . =_ _ : r 
i ; * ON 4 * | 4 ” I = : 
4 T 0 - 
— * ant - = — — — — _— — * — ww - ro : — . 
1 * - - by - tur - y—=_ — —_— — — —— - 
\ k * ZE 18 . . — * 4 hs 5 v * w_— 
[x % ] 


«7 


© —_— 


— < —— — 2 
1 * 


AI Coniecture concerning 


9 = 


Of the Equation g- . 


Art. 14. In the third equation gx—x*=r the terms x 
and q have different ſigns, as well as in the ſecond 
equation x*—qx=r; and therefore it ſeems to have been 


ÄÜBc——v—X— 7 —ü 7 . 
= 
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natural for the inventor of CARDAN's rules to try both 
the ſubſtitutions of y and y+2 inſtead of x in this 
equation, as well as in that ſecond equation, in hopes of 
an extermination of equal terms that are marked with 
contrary ſigns, and a conſequent reduction of the equa- 
tion to another which, though of double the dimenſions 
of the equation qx—x*=r, ſhould have been of a ſimpler 
form and more eaſy to be reſolved. But it will be found 
upon trial, that neither of theſe ſubſtitutions will anſwer 
| the end propoſed. N 

Art. 1 5. For, in the firſt place, let us ſuppoſe x to be 
=y—2. Then we ſhall have x*=y*— 3 yy2+ 3yy2—2*= 


- 3 Y- 3-25, and gx=qxy—2, and conſequently 


gu- = -αν H- ＋T 2. Therefore, 9 2 


* ＋τ Z VS x ly—2+23 will be . Now in this equation it 


is evident, the terms qx H= and 3.y2 x 92 have the 
ſame ſigns, and therefore can never deſtroy each other. 
Therefore, no ſuch method of reſolving this equation 


* 
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-x rr as was found above for the two former equa- 
tions #3 +qx=r and x*—qx=7, can be obtained by ſubſti- 
tuting the difference y—2 in it inſtead of æ. 


Art. 16. We will now try the ſubſtitution of y+s in- 
ſtead of * in the terms of this equation. 


Now, if x be ſuppoſed to be = y+2, we ſhall have 
a=) +ZVYS+ZYSS+28) =y*+Z v8 K, and qx= 
q* y+2, and conſequently, gqx—x*=q x y+S—p*— 35 x y+2 
=283, Therefore, qx y+2—y*— ZYS K y+2—23 will be gr. 
In this equation it is true indeed that the terms 


49 and 3y2Sxy—2 have different ſigns. But they 


cannot be equal to each other: for, ſince the three terms 


and 35 X- and 2* are all marked with the ſign —, 


or are to be ſubtracted from the firſt term qxy+2, and 


the remainder is r, it is evident, that qxy+2 muſt be 


greater than the ſum of all the three terms , 3y2x + , 
and 2?, taken together, and therefore, 2 fortiori, greater 


———_———OOCO———— 


than 3ySxy+2 alone. Therefore, no ſuch extermination 
of equal terms marked with contrary figns as took place 
in the transformed equations derived from the two for- 


mer equations x*+qx=r and x*—qx=r, can take place in 


this transformed equation derived from the equation 


g- x*=x by ſubſtituting y+2 in its terms inſtead of x; 


and conſequently no ſuch method of reſolving the equa- 
tion 
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tion g- as has been found for the reſolution of the 
equations x%+qx=r and & -n r, can be obtained by 
means of that ſubſtitution, 

Art. 17. Theſe are the methods of inveſtigation by 
which I conceive it to be probable, that carpaNn's rules 
for the reſolution of the cubic equations x*+qx=r and 
x*—qx=r, together with the limitation of the rule re- 
lating to the latter of thoſe equations, and their inappli- 
cability to the third equation q , may have been 
diſcovered by the firſt inventor of them. 
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XII. 4 new Method of treating the Fiſtula Lachrymalis. 
By Mr. William Blizard, Surgeon, F. A. S.; commu= 
nicated by Mr. Joſeph Warner, Sur geon, F. R. S. 


Read Feb. 24, 1780. 


N every period of the diſeaſe, termed ula lachrymalis, 
there is underſtood to exiſt a degree of obſtruction 
in the naſal duct; fo that more or leſs of the tears, mixed 
with the oily ſecretion of the ſebaceous glands of the 
eye-lids, and mucus of the internal ſurface of the lachry- 
mal ſac, being prevented from paſſing into the noſe, are 
expelled through the lachrymal puncta upon the ſurface 


of the eye, and down the cheek. 
Writers on ſurgery divide this diſeaſe into ſeveral 


ſtages; the firſt and moſt ſimple being that of obſtruc- 
tion, with little or no inflammation; and ſo on, accord- 
ing to the degree or effect of inflammation, to the laſt 
ſtage, a ſloughy, ulcerated condition of the ſac and its 
integuments, with, now and then, a caries of the bony 
Parts, 
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Though the diſcaſe be frequently the effect of a virus 
in the habit, yet ſurgeons find, that ſometimes the cauſe 
is very ſimple, and eaſily to be conceived from the ana- 
logy of parts. 

The membranous portions of the naſal duct and la- 


chrymal ſac are a continuation of the pituitous membrane 
of the noſe. This membrane is exceedingly vaſcular, 


ſecretes a large quantity of mucus upon its internal ſur- 
face, and is endued with a great degree of ſenſibility. 
Experience ſhews the great de ſuxions that are often- 


times made upon the pituitous membrane; the increaſed 


ſecretion of mucus that happens upon the application 
of various ſtimulants; and the firm conſiſtence it 
often acquires from ſtagnation, abſorption, and evapora- 
tion of its thinner parts: moreover, that the membrane 
itſelf frequently becomes inflamed and thickened. 

The duct and ſac may be affected through ob- 


ſtructed perſpiration, &c.; and thickened from the 


turgid ſtate of their veſſels: the ſecretion of mucus may 
alſo be conſiderably augmented. From the thickened 
ſtate of the membrane of the duct, the fluids in the ſac 
paſs with difficulty: by retention, warmth, and abſorp- 
tion, they are rendered viſcid; and the difficulty, that 


at fir ſt aroſe from the thickened ſtate of the membrane, 
2 | now 
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now ariſes from another cauſe, namely, the inſpiſſated 
ſtate of the fluids. 
Theſe are, probably, the moſt RE cauſes of obſtruc- 
tion in the naſal duct; but, from whatever cauſe the ob- 
ſtruction had its origin, in its early ſtate, when unattended 
with a morbid change of the contiguous parts, it is con- 
ſidered as the firſt and moſt fimple ſtage of the Hula 
lachrymalis. It is in this ſtage that the means of obviating 
the neceſſity of a troubleſome and uncertain operation 
ſhould be employed, with any rational * of 


ſucceſs. 
The principal of theſe means are: 


1. Compreſſion; declared my — practitioners 
to be injudicious. 

2. The paſſing an inſtrument into the noſtril, and up 
the duct; an operation very painful to the patient, and 
exceedingly troubleſome to the operator. e 

3- The introducing a probe through one of the puncta 
into the duct, after M. ANEL'S manner; by — 
proved to be inadequate to the deſign. 

4. The impelling a fluid, by a ſyringe, through one 


of the puncta, as directed by M. ANEL; allowed by judi- 


cious and experienced ſurgeons to be ſometimes uſeful. 
On reflecting upon the laſt method, I was induced 

to think, that if a fluid, of a great degree of ſpecific 
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gravity, , = as quickſilver, could be paſſed th rough one 
of the puncta, ſo as to fill the ſac and duct, and Preſs upon 
the obſtructed part, it might be reaſonably expected to re. 
move the obſtruction in the firſt and ſimple ſtage of the 
diſeaſe; at leaſt, to have a much better chance of pro- 
ducing this effect than a watery fluid, urged through 
the punctum in an unfavourable direction: beſides, it 
would be no bar to the uſe of proper general means, 
Flattered with the. ſeeming reaſonableneſs of the ſug- 
geſtion, and convinced of the ſafety of the experiment, 
I reſolved on making a trial the firſt opportunity; which 
ſoon occurred to me. | 
Mr. M— B—, a fadler, i in Mark-Lane, had been trou- 
bled with a flux of tears and mucus down the cheek from 
the puncta of the. right eye-lids, about ſeven. months. 
There was a degree of ſwelling or diſtenſion of the fac, 
attended with pain. Upon preſſing the fac, - much 
ropy fluid, of a whitiſh colour, was forced through the 
puncta. The diſch: arge was always i in greateſt abundance 
in the evening; at which time he had a dimneſs of fight 
in that eye. i= 

The uſual means had been employed, without ſucceſs, 
by his ſurgeon, who approved of the ſuggeſted experi- 
ment, and the patient agreed to have it tried. 

Met. NAIRNE and BLUNT provided an inſtrument for 
the purpoſe. It conſiſts of a fine ſteel pipe, a little curved, 
4 cemented 


treating the Fiſtula Lachrymalis. 243 
cemented in a glaſs tube about ſix inches long. At the 
top of the tube is a wooden funnel; and at the bottom 
of this is a valve, which may be elevated by a ſilken ſtring 
that is conveyed through a hole in the brim of the fun- 
nel, and hangs down by the fide of the tube“. : 

The ſteel pipe was paſſed into the inferior punctum, 
without pain or difficulty. The quickſilver was then 
poured into the funnel, and let down the tube by pulling 
the ſtring of the valve. 


When the quick ſilver regurgi- 
tated out by the ſuperior punctum, the inſtrument was 
withdrawn. The quickſilver lay in the ſac and duct, 
without exciting pain, about thirty hours, when it paſſed 
into the noſe, and the patient caught ſome of it in his 
hand. 

I thought it beſt at this time not to compreſs the ſac; 
apprehending it would diſcharge the quickſilver through 
the puncta, and ſo fruſtrate the intention. 

On the third day the operation was repeated; when, on 
gently compreſſing the ſac, ſome of the quickſilver paſſed 
into the noſe, and with it a piece of congealed whitiſh 
mucus. A ſmall quantity of the quickfilver, upon 
making the preſſure, returned through the puncta. 

(a) I have deſcribed the inftrument as it was uſed ; but I have ſince thought, 


that it would not only be more ſimple but do as well without a valvular appara- 
tus, the quickſilver being poured in by an aſſiſtant. (See the figure). 
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fon, withaut any compre, at n of a few. 

days, the quickſilver paſſed readily into the noſe. 
Lonce introduced the point of a ſteel pipe, uſed for in- 
jecting the lymphatic veſſels. It is cemented to a tube of 
glaſs eighteen inches long. This pipe is not ſo fine as 
that of the other inſtrument, yet it was conveyed into 

the punctum without difficulty, and with little or no 
pain. To gain a greater degree of momentum ] raiſed 
the column of quickſilver to about twelve inches, when 


it flowed into the noſe with a confiderable degree of ve- 


locity. 
From the time that the quickſilver paſſed into the 


noſe, leſs fluid trickled down the cheek than before. 
After the ſecond or third operation, the ſwelling or diſ- 
tention of the ſac intirely ſubſided. The patient at this 
time has no diſcharge of mucus, and a tear but very ſel- 
dom: the parts have a perfectly healthy appearance. 

To aſcertain the effects of medicines in diſeaſes of the 
conſtitution, many experiments, under various circum- 
ſtances, are neceſſary; but in matters determinable by a 
mechanical operation, the effect, as far as our ſenſes can 
direct us, is in general very plain and explicable. 

In the caſe related this is clear, namely, that previouſly 


to the injecting of quickſilver, the tears, ſebaceous mat- 
ter, 


2 U—— 


= —— — _ \ 
N — 
* - 


4 * E C 
5 o _ | IN 
N CET — III 
= OE 
— 1 — - _ _— —— — — 


BASIRE. Sc. 


| — 
= 
S 


e 


—— — — 


— 


— A — x 9 
— — 


— 9 


— — 


BASIRE. SC. 


72 
*x 7 
5 


w 
— 6 
4 _ 
1 * 
®. » = * 
4 
Y * * 
t . 
K 0 
1 
% E A, 
+ 
3 2 
. 
_—_ l 


* 


6 


r 
* 
” 
* 


— 


. rape tr I. TION ER. — 


= 


n 


treating the Fiſtula Lachrymalis. 245 
ter, and mucus, did not paſs through the naſal duct, or, 
but in a very {mall proportion to the quantity ſecreted; 
that at the firſt experiment, quickſilver did not paſs; 
but that quickſilver, tears, &c., have ſince readily paſſed. 

I cannot, however, flatter myſelf that this method will 
avail, except in the firſt or ſimple ſtage of the diſorder; 
but many caſes have a favourable ſtate for the trial in 
their early period, and that opportunity may be ſeized 
with a probability of ſucceſs. 

The operation is fimple, eaſily executed, productive of 
but little pain, and attended with no kind of danger. 
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XIV. 4 Continuation of a Meteorological Diary, kept at 

Fort St. George, on the Coat of Coromandel. By Mr. 
William Roxburgh, 4//tant-Surgeon to the Hoſpital 
at the ſaid Fort; communicated by Joſeph Banks, E/q. 


P. R. S. 
Read January 20, 1780. 

5 S [Barom.| . 5 | Winds. | CO 
=S Z ſinInch.| 8 2 State of the Weather, &c. 
8 * 20ths. | Points, 

Inches. 
17 30.00 Fair, 
I 39.00 Fair, 
10 30.00 Fair. 
3 30.00 Fair. 
IO 30.01 Fair. 
I7 30.01 Some clouds, no dew. 
o 30.00 A few light clouds. 
11 30.00 A few light clouds. 
17 30 00[ Fair. 
13 30.00 I Fair. | 
18 30.00 Fair, ſome dew, 
Iſagreea uſty Southerl 
1 29.19 2* [5 by W U vid N the = 
unhealthy wind that blows. 
11 30.00 1 Fair. 
18 29.19 O Thick fog. 
K 29.19 — | A diſagreeable Southerly wind. 
10 29.19 2 Hair. 
17 29.19 0 Fair, much dew. 
4 29.19 2 Fair. 
10 | 30.00 2 | SE IFair. 


| 
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þ8 - g2 8-< |Barom. = 8.5 7 Winds. | © 4 i 
2818 2 82 in Inch. State of the Weather, &c. : 
* > |— Kaoths. 1 * Str. Points. 
* * in. | { | 
| 30.00 | O | — Fair, a deal of dew. 
Da | 1 | ESE | Fair, = | 
30.02 | I*| SE | Cloudy, no dew, 
30. 02 1 E Fair. 
30.02] „ E | Fair, 
| 30.02 | ': | W | Fair. i 
3.01 1E Fair. = 
30 03 1 | ESE | Fair. f 
i | W | Fair. | 
| i} E Fair. = 
| =: © = 
| 0 | air, | + 
30.02 . 1 
30. 0a · O | —— | Fair, a little dew. [ . 
30. o 1 | ENE [| Fair. po 
5 02 1 E Fair. wt | 
30.01 IW Fair. 1 
30. OI | I E Fair. 7 : 
| | Fair. * 
| . | *I N | Fair. it 
29.19 | * W Fair. | | N 14} 
30.00 2˙NNE A few clouds. q 
30.00 I E | Fair, a very ſmall ſhower at 5. 7 ; 
3 19 FI 8 Black and threatening to the Southw. £24 
29 18* 2 .14| 0 | —— | Cloudy, rained hard about 9. \F 
29.19 0. | — Cloudy, very cloſe. | q 
29.19 | O | — Fair, | is 
29-19] 3 1-E F air, feels exccedingly hot. | 1 
29. 19* RH. A few clouds, 8; 
29.19 0 | —— A few clouds, | | *. 
29.19 | 1 | ESE A little haze. | 4 
29.19] | 0 | —— Fair, a little dew, | 
— | 1*| SE Fair. 
29.19 *1 | ESE | Fair. 
29.19 10 — | Fair, 
29.19 i | SE Pair. 
30.00 * ESE | Fair. 
29.19 Oo | — Fair. 
29.*19] 2 | SE Fair, 
1 29-19 r 
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S 2e <&[Barom.| , 5 | Winds. | | r 
288 Z ſin inch. 3 #|————| State of the Weather, &c. 
= '& |= &aoths. Str. Points. | 
1 
73 81 2919 © | —— Fair. 
79 | 82 | 29.19] | 1 | SE | Fair. 
7280 29.19} 1 | W | Fair, a great dew, 
86 | g2 | 29.18] ' 2 | SSE | Fair, 
87 84 | 29.19 2 | SE Fair. 
73 80 29-19 O | — Fair, 
8885 30. 00 | I*] SE | Fair, 
80 | 83 | 30.00. 1j E Fair. 
74 | 8 | 30.00 ':| W | Fair. 
87 | 84 | 30.00 | 1*|] ESE | Fair. 
81 | 81 | 30.00} |x| E | Fair. 
73 | 79 | 29.19 10 — | Fair, 
83 | 83 | 29.188 „ E {| Fair. 
80 | 82 29.19 | | I | ESE | Fair, 
73 | 79 29.181 O | —— | Fair, 
1 | 87 | 85 | 29.18] | 2 | SSE Fair. 
10 | 81 | 82 | 29.18 I*+| SW | Fair. 
12] 18-| 74 | 80 29.18 of SE Fair. 
10 | 81 | 83 | 29.18 2 | SSE | Fair. 
13| 17 | 79 | 82 | 29.19 | 1 | SW | Hazy. 
1 | 87 | 85 | 29.18] | 1} SE | Hazy. 
10 | 8x | 82 | 29.19] {*1 | SSE Fair. 
14| 17 | 76 | 81 | 30.00} jt | W | A few clouds. 
| 2 | 87 | 85 | 29.19] 2 SE Fair. 
1082 82 | 29.19% [8 {Cloudy. 
i5| 17 | 78 | 82 | 29.18 [NI Cloudy, beginning to rain. 
1 8 | 80 | 29.19 2.321 E | Cloudy, r. 14 of rain fell the firſt 40. 
1 11 | 78 | 79 | 29.19 | I*] SE {| Cloudy. 
16] 17 74 | 79. 29.18 | O | —— | A few clouds, 
o | 86 | 81 | 30. 00 | 1*] ENE | Fair. 
10 | 79 | 8 | 29.19 ; ler ENE Fair. 
17] 17 | 73 | 78 29.18 't | W Fair. 
| 0| 86 | 84 | a *| E Fair. 
it | 80 | 81 | 29.1 O | —— | Fair, 
18 17 | 79 | 79 29.18 © | — Fair. 
i | 87 | 84 |} 29.17: I E | Fair. 
19 17 } 79 | 82 f 29.18 1 | W Fair. 
10 | 82 | 83 29.19 S E Fair. 
20] 17 | 79 | 82 | 29.19 oO | — | Fair, 
O } 80 | 34 29.19'] ho SE [A few clouds ; at 11 a gentle ſhower 
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8 3 | | 
| 8 8 5 8 8 © Winds. 3 
5 E 2 3 2 Barom. L S| 2 State of the Weather, &c. 
EIER wok 1 aint. | 
1777 5 5 Inches lu. . | 
Apr. 200 10 82 83 29.19 1 SE A few hazy clouds. 
| 21| 17 | 79 83 29.19 11 — A few clouds. 
28785 30. 00 i2j E Fair. | 
1182 | 83 | 30.00] [Ss | A few clouds. 
22] 17 | 77 | 83 | 30.00] | o | — Fair. 
| 10 | 82 | 83 29.199 | 1 | ESE | Hazy, 
223 17 | 77 | 63 | 30.00 © | — | Fair, | 
2 | 87 | 86 | 29.19 | 2 | — | Fair. 
io | 83 | 83 | 29.19 2 | — | Fair, 
| 24] 17 | 76 | 81 | 29.19} [W | Fair. 
| 10 | 82 | 83 | 29.19| 2 SE Fair. 
223517 | 76 | 82 29.19 0 —— | Fair. 
| i | 87 | 85 29.199 | 2*| SE _ ; 3 * 
3 "Wb oudy, black clouds N. 
| | 70 | 53 | 84 | 29.19 ** L with 3 lightning. 
26| 17 | 77 | $1 | 29.18 ' 1 | —— } A few clouds. 
| x | 88 | 8 29.18 2 | SE | Cloudy. 
| 10 | 82 | 83 | 29.18 2 S | A few clouds. 
| 27] 17 | 70 | 82 | 29.918 Oo | —— | Fair. 
| 2 | 80 | 86 | 29.18 2 | SSE | Fair, 
IT | 81 | 83 | 29.19 : | SSE Fair. 
| 28] 17 | 77 | 82 | 29.1 Oo | — | Fair. 
| 1 | 87 | 85 | 29.18 2 |SE byE| Cloudy. 
11 | 84 | 82 | 29.18 1 | SW | Fair. 
29] 17 | 79 | 82 | 29.18 O | —— Pair. 
OY [ The *. half of the hemiſphere] 
I. [agas| [a SE [5 bee i none wh 
| | | L lightning, | 
| 10 | 8 | $2: | 29.18 © | — | Cloudy. | 
May x] 2 | 94 | 89 | 29.18 | 1*] WSW; Fair. | 
| 1184 85 | 29-186 EL Ju | 
2| 17 | 83 8429.18 o | —— | Cloudy. 
| | 1 | 85 8329.17 1. 15 x | WSW ſ yen} Engr Bag ar 7 
| | | moſt inceſſant thunder. | 
| | 1O | 83 | 83 | 29.17 ' 1 | SSE | Fair, a pleaſant night, | 
| 3/18 | 81 | 82 | 29.17% | x | SW Fair. 
| 1 | 87 | 85 29.17 2 | SE | Fair. 
1084 84 298 In] 8 Fair : | 
VoL. LXX. K K 1777 
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2 3 {7 87 AA EP © ,- - 
28 15.5 "TEMP Z BOO! State of the Weather, &c. 
22 22A * str. Points 
e i De. — — 1 
Bk Unches. In. 
1 5 . Fair, 
17 | 860 | 82 | 2 5 * * 
„ Dark threatening clouds 
118485 | 29.18 ts 8 to the Northward. 
[ 18 18 | Fair. 
- $] 77 | 82 | 84 | 29 | "= Wo Hazy. 
38786 r 118 Hazy, 
1 261 88.1 99-00] *| SW | Fair, 
6| 17 | 80 | 82 | 29.18 25 SSE | Fair. 
in | 03 1 05 1 2949], 3 SW | Fair, 
7] 173] $1 | 83 | 29. v1 | a] 88 | Foir 
\ 2 | 88 | 86 | 29 18 | 5 8 F. 
21 03 | 254 29-29] 1 Fair. 
8] 18 | 8083 29.18 | 4 i 4: 
11 84 84 29. 19 wy SS Fair. 
9 178083 29.19 0 ESE | Fair. 
2 | 3p | $84 29109 | Fair. 
_ | 10 | 85 | 85 486, 14 e 
. 7 4 | 2 | 1˙ ESE Fair. 
2 | 9086 1 29.19 ET Fair. 
11] 18 | 83 | 84 | 29.1 1 4 . 
2.89 86 | 29.1 | « E Pair. 5 
5 3 84 id] 0 — Fair. | 
I2] 1 — f 1 by 
e anne kana r 
191.1559 — |] rained moſt of t e night. 
13] 18 | 76 | 81 29 19] 5 Cloody, fool row mo 
| o| 78178 30.00 | | 1 oy 15 part of the forenoon. 
| , — Fair. 
14] 18 | 79 | 80 N SE | A few light clouds. 
| 1 | 86 83 22 >| Su Fair, 
| 9841833} 2 | 1 | SW | Fair, 
15 173] 78 | 81 . a1 
e: 2 | SSE Fair. 
| 20 | 85 | 84 «444 I*| SW | Far, 
16618 8 | 83 29-18 r 
E FF clouds. 
[10 199 | 25 1-29-27 2 | SW | Fair. 
v1 372 0 85 45. 2· SSE Hazy. 
22 09 2 2t — 
| 11 | 84 84. 29.10 UN# | 1 SSN Hazy. REDDIT 
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—_—  - M$ : rs — 1 
E a 5 8.5 8 8. Winds. Fe. | 
8 2 | 5 <= |Barom, 3 . State of the Weather, & . 
Z= 1 2 Orr. Poirits, | 
inches. In. | 
71 29 15˙ 2 E | Hazy. | 
29.15" 2 | SSW | Hazy, [ 
29.15 {2 | SW | Hazy, 
29.15 3 | NE Dirk, cloudy, ſqually weather. | 
880 . Hazy, has rained hard e 
| 9. | | few miles to the S. W. | 
29.16 1*| SW A little haze, 
| 29.15 2 | SE | Fair. ] 
29.15 i*| W | A little hazy, 
29.15 Ei I. | 
29.18 2 | S | Fair. 
29.15 1 | SW | Hazy. 
29.16 1 |WSW | Hazy. 
| 1 yeſterday the ſea 
973 breeze came in at 1, * | 
| 29-15" | Fair, 
8 5 29.16 Hazy; ſea breeze came I paſt noon. | 
| 29.15| Hazy. 
29.15 2] SE | wy 
Cloudy, black threatening 
84 | 29-15 | y clouds to the Northward | 
29.15 1 Cloudy. 
29.15 = Cloudy. 
29.15 2 | Cloudy. 
29.15 2 | Thick haze. 
29.15| 1 Thick haze. 
29.15 2 Thick haze. 
29.10% | 2*| SW. Fair. 
29.16 1 | ENE Fair. 
29.16 2 | 8 Fair. 
29.15 | 2*] SW Fair. 
29.16 1 | SW Cloudy. 
209.16 2 8 [Fair. 
29 16 2 | SW Fair. 
29.16 i 
84 20.16 2 8 [For 
| 82 | 29.16 2 | SW Fair. 
29.16 2 | SE Fair 
8129.16 21 8 IFeir 
k 2 1777 
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1 ak! - Winds. | 
| | - — 2 6 nds. | 
| VS E * 885 Barom 2 1 . | State of the Weather, &c. 
| 2A — 2 hy EO tr. Points. 
1777 6 , [Inches In. : 
May 31 18 | 81 | 83 29.160] | 1˙ SW | Fair, 
| 1 | 86 | 85 | 29.16 '2 | SE | Fair. 
June 1] 19 | 82 | 84 | 29.10" 1 | SW | Fair, 
| i1 | 83 | 84 | 29.17 . 
2| 20 | 83 | 84 | 29.17 2*] SSW | Fair, 
| 2 | 88 | 85 29.1600 | 2 | SE Fair. 
10 | 84 8429.16 *2 | $ | Fair. | 
3] 173] 81 | 84 | 29-16 1 | SW Fair. 
o | 88 | 85 29.16 I*] SE | Fair, 
| 4 174 83 | 84 29.16 1 i 
ol Fair, much lightning to 
0.1 64.1. 9g} 20-96 . to the ee 
| s| 18 | 80 | 83 | 29.10 1 | SW Fair. | 
| 249887 29.16 1*] SE Fair. 
| 10 | 85 85 | 29.17 I” 8 Fair, a few clouds to the Southward. 
6| 18 | 82 | 84 | 29.17 1*] SW | Fair, 
| © | 88 | 85 | 29.17 2 | SE Fair. 
10 | 85 | 85 | 29.17 2 | SSW | Fair, 
| 10 | 84 | 85 | 29.17 2 | SSE | Fair, 
$| 20 | 83 | 84 | 29.10 | 1 | SW | Fair, 
, 2 | 88 | 86 | 29.15 2 | SE | Fair. 
108585 | 29.15 1 S Fair. 
g9| 18 | 84 | 84 | 29.15 1 | W Fair. 
1 | 88 | — | 29.15 I E Fair. 
10] 18 | 84 | 84 | 29.15 *: | SW Fair. 
3 | go | 83 | 29.*15 2 | SE | Fair. 
11] .8 | 84 | 84 | 29.15 IVW | Hazy. 
| Io | 34 | 35 | 29.14 I 8 | hick haze. 
| 12] 18 | 85 | 85 | 2914 2 | W | Thick haze, 
i 3 | 9z | 87 29.14 1 | NW | Cloudy. 
| 11 | 85 | 85 | 29.14 2 | 8 | Cloudy. 
| 13] 2 | 96 | 88 | 29.14 1 | W | Cloudy. 3 | 
il Cloud as rained a fe 
N 10818429 10 , N | re to the Northward. 
5 1441881812915 2 | W | Cloudy. 
h 3 | 93 | 85 | 29.15 2*} W Cloudy. 
; | 10 | 86 | 85 | 29-16 1*| W | <Cloud 
15 18 | 82 | 83 | 29 16 2 | W | Cloud 
| | 10 | 35 84 | 29.15] 2 W I Cloudy bh 
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FRM ET 4 
S 8 8 8.8 E Winds. 
E 3 828 2 Barom. . 28 . State of the Weather, &c. 
2 i * i 'S| | © Str. Points. 
1777 > | Inches. In. 
June 16 18 80 82 | 29.15] 1 W | Cloudy. 
4 | 92 | 86 | 29.14| 2+] W | Cloudy. 
| 11 | 87 | 85 | 29.14 2 | W | Cloudy. 
17] 18 | 8 | 32 | 29-14 2 | W | Cloudy. 
2 | 96 | 37 29.14 2 | W | Cloudy. 
10 | 86 | 86 | 29.*14 1 | SW | Cloudy. 
18] 18 | 82 | 84 | 29.16 1 | W | Cloudy. 
| 2 | 98 | 89 | 29.16 2 | W | Cloudy. 
| 19 18 x 81 | 84 29.18 I W Cloudy, had a ſea- breeze laſt night. 
| | 10 | 83 | 85 | 29.17 2 | 8 | Cloudy. 
200 18 | 82 | 84 29.17 f w Cloudy. 
I | 97 89 | 29.17 I*| W | Hazy. 
| 11 | 84 | 87 | 29.*17 O | — N 18 
| { loudy, had a entle 
a $] 9] 91.2955 7 Wr i 4 in the 1 
| | 11 | 88 | 88 | 29. 17 1 | SW | Cloudy. 
22| 18 | 80 | 8329.17 1 | SW |Cloudy. 
| 3| 95 | 89 | 29.16] | 2 | SW | Cloudy. 
| 11 | 83 | 85 | 29.17 1 S [A little hazy. 
23 3 92} 89 29. 16 a Hazy, ſea - breeze juſt come in, 
| 11 | 84 | 86 | 29.17 2 S [A little hazy. 
2441883 84 | 29.18 t | SW | A little hazy. 
3 | 88 | 88 | 29.16 2] SE | Fair. 
25 2 100 92 | 29.16 i*| W | Hazy. 
"L281 84 86 29.17 O | — Cloudy. 
26] 18 83 | 84 |- 29.17} I W Hazy. 
| 3| 98 | 92 | 29.16] I | W | aay. 
1082 86 | 29.16 | 2 S | Cloudy. 
27] 2968829. 16 iV | Cloudy. 
141087 8829.17 i | E Cloudy. 
28| 18 | 81 | 84 | 29.17 | BE P * 
3 | go | 29.16 I Cloudy. 
| 1 32 84 | 29.18 2 | 8 Cloudy. 
22918 80 | 33 | 29.17 | 1 | W Cloudy. 
j 5 89 88 29.15 * E Fair. | 
Io | 83 | 83 | 29-17 28 Zloudy. | 
230 18 | 7y | b2 | 29. 16] 1 | W | Cloudy. | 
Poly 3 10 | 82 | 83 | 29.16] 2 SW | Cloudy. 
S E r | 3 


tt. 

—— —— 

” . 
> = 2 2 - I 


A Continuation of a Meteorological 


Hour from 
Noon. 


' 
{ 


8 


Inches. 
29.16 
29.17 
29.18 


29.177 


29.16 
29.1 8 
29-10 
29.18 
29-18 


29 18 
29,16 


29.16 
29.18 


29.17 
29.*18 


* - ws 
» — 


29.18 


29.18 


29.16 | 
29.17 | 


— 


Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
F air. 
Fair, 

F a'r, 
| Fair, 
Fair, 


to the Weſtward. 
Fair, 
| Cloudy. 
Cloudy. 
Cloudy, 
Cloudy, 
Cloudy. 
Cloudy. 
Cloudy. 
| Cloudy and hard rain, 


r hay rained hard 


IM 


| 
State of the Weather, &c, 


——— 


| 


29.17 W | Cloudy. 
29.18 W | Cloudy, rained laſt night. 
20.17 W | Cloudy, 
29.16 W | Fair, 
29-18 W | Cloudy. 
29.10 W | Cloudy. 
29.16 W | Cloudy. 
29.15 W | Cloudy. 
29.10 W | Cloudy. 
29.15 W | Cloudy, | 
| 29.10 W | Cloudy. ; 
29.16 —— | Cloudy, has rained hard, 
29.151. W Cloudy. 
29 15 2 | W Cloudy. 
29.16 p10 SW Cloudy. 
29.15 W Cloudy. 
29.16 8 Cloudy. 
29.16 W Cloudy. 
29.16 *| W Jlopdy. | 
129.17 8 Cloudy. 5 
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* _ 
_ * 2 * — 
— => 4 I. >. eas 2 —— 
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„ | | 1 
FLESH ER l 
28 8 Barom | Sate of the Weather, &c. | 
32 Bos {= © |>tr.| Points. 
FE. - nches in. 5 | 
3j 17 | fo | B2 | 29.17 | 1 | SW [Cloudy, 1 
10 | 51 | 83 | 26 TL 3 S | Cloudy, } 
18 | 784] 80 | 29.16] 07] 1 | W I Cloudy. | 
{1G | co | B2 | 29.18 2 S Cloudy. 
17 78 | 80 | 29.18 0.6] 1} W Cloudy, | 
3 1 97 $0 29-17 {2 | W Cloudy. | 
10 | 80 | 82 | 29.18] | 2 | SE Cloudy. 
| 17 | 78 | 50 29.17 I * Cloudy. 1 
94 ©4 | 29 18 2| W | loud y. 
"4-101 84 2917 2 8. | | _loudy. | 
- 01.20 | 83 20. 9 8 Cody. | 
18 78 | 80 | 29 17 ir] W | Cioudy. 
2 | 95 | 89 | 29. 18 FER Hazy. 
10 | 82 | 83 25.19 2 S | Fair, | | 
13 | 80 | 80 | 29 19 : | W | Hazy. | 
2 | 98 | 86 | 29.18| 2*} W | Hazy. | 
18 | bo | 81 | 29.15 ESD ay. 
1 | 99 | 86 | 29-19 | 2*|] W | Hazy. | | 
| 10 | 83 | 83 | 29.15 '2 | W | Hazy. = 
30 18 8 | 82 29.18" 2] W Hay. | 
2 | 99 | 9O | 29.18 2 | W | Hazy. 
| 12 | 8o | 84 | 29.19] " 8 | Hazy, | 
| 17 | 79 | 80 | 29 18| 0.5} 1 | W | Cloudy. 
2 | 98 88 29 18 '2 | W | Cloudy, | 
| 10 | 85 | 83 | 29.18 2 S | Fair. 
18 | 76 | 81 | 29.18 0.31 W | Cloudy, | 
o | 98 | 85 | 29.18 2 | W | Hazy. 
| 11 | 79 | 82 | 29.19 1 | SW | Hazy. 
| 17 | 70 81 29.18] 1,0] I | Cloudy. 
| 1 | 95 | 87 29. 18 HA. £5  ' YUM | 
10 | 76. $2 | 30.00 2 | SW | Raining hard. | 
-*Y-.18 1] 7s ' 81 | 29.19] 1. 12 1 | W | Hazy. | 
| x | 96 | 8 | 29.1 1*] W. | Hagy. 
| 10 | 81 | 82 | 29.18| 2 8 Hay. 
44187881 | 29.17] jr} W Hazy. | 
o 89 | 84 | 29 18] 2 W Fair. | | 
6 18 75 79 | 29.418] 0.81 W | Fai * | | 
ept. 15 3 186 82 | 29.16 | 2 NW Blac p age [rhreatqning moch rain. | 
161 20 80 | 77 | 29.19 1.00 —— Cl 


1 4 8 
r 


00 


A-Continuation of a Meteorolopical 


F 9 = I 
E 8s 38 8 8 Winds. 
35 33 8 om. 5 $#|—-—| 
1E = 5 .O tr.] Points. 
ä 0 : Inches. in, 
8 | 82 | 82 | 29418] (28 
18 | 79 | B2 | 29, 18 10 — 
O 1 | 84 29.*19 1'| SW 
9 | 83 | >4 | 29.19 0 | —— 
18 | 76 80 29418 2.41 W 
1 | 84 | 82 | 29.19 1 
9 78 79 29-18 O | — 
18 | 77 | 79 | 29.17 o. 10 © | — 
9 80 8029.1 1. | SW 
18 7679 29.17 49 
Io | 82 | 81 | 29.18 87.1.2 
18 | 77 | 78 | 29.18 "2:10 
5 | 88 | 84 | 29.19 i*| E 
10 | 83 | 02 | 30.00 1 | SE 
18 | 58 | 8 | 3000 1 W 
oO | 88 | 83 | 20.01 n;j = 
18 79 81 30.00 014 — 
1 | 88 | 84 | 3000 1E 
10 | 82 | 83 | 30.00 INE 
187880 | 30.00 O | — 
o | 84 | 83 | 30.00 ': | NE 
11 | 82 | 83 | 30.00 1+] NE 
18 | 77 | 80 | 29.19] 0.6] 1 | N 
oO | 85 82 29.19 1 | NE 
9 | 81 | 82 | 29.'18 i*| NE 
18 | 77 | 8029.18 ': | NW 
o | 87 | 83 | 29.18 1*+| NE 
g | 82 | 82 29.19 O | — 
18 | 78 | 79 | 29:17” 92 
1 | 87 | 84 | 29.17 : | NE 
10 82 | 83 | 29. 18 O | — 
18 | 79 | 79 | 29-10 EI 
2 | $2 | 83 | 29.16 0 | — 
10 | 76 | 78 | 29.16 *3j W 
18 | 77 | 78 | 29.164] 0.5] 0 | — 
o | 88 | 83 | 29.*16 i*| SE 
5 | 84 83 | 29-10 o0.5| 2 | SE 
HI 


State of the Weather, &c, 


f air. 
Fair. 
Hazy. 
Hazy. 


Cloudy, much thunder, lightning, 
T and hard rain in the night. 


Cloudy. 
Cloudy. 
Cloudy. 
Cloudy, lightning. 
Cloud Jo 
| Fair. 
Fair. 


Fair. 
Fair. 
Fair. 
Fair. 


Fair. 


A few clouds. 
Fair. 


Raining. 


Fair. 


Fair. 


Cloudy, a great dew every night. 


Fair. 


: Fair. 
. 
Fair. 


Fair, 
Fair. 


Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Small rain. 
Small rain. 
A few clouds. 


Fair. 


Cloudy, rained in the night. 


— —— —ê 


1 


1777 


| 


* 
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53 = Z 8 | 1 4 Winds, | © 
331838 |Barom.|s &| State of the Weather, &c, 
S* EEE ES prtr. Points. 
11777 | Inches. In. | 
0d. 11 18 | 8 | 81 29.18 | 1 = Cloudy, 
oO | 85 | 83 | 29.19] 2 | Fair, 
| 9 | 82 | 82 | 29.19 2 | SSE Fair. 
12] 18 | 81 | $1 | 29.19] 0 _ 2 few clouds, 
2 | 87 | 84 | 29.19 2 E alr, 
13 18 | 78 81 | 30.00 *: | W jFair. 
| I | 86 | 84 | 30.01 15 — 
9 | 83 | 82 | 30.01 I loudy. 
14] 18 78 | 80 | 30.0 | «x W | Cloudy. 
4 | 86 | 83 | 29.19 . 
15] 1878 8029.19 o — Cloudy. 
11181 82 | 30.01 [E | Cloudy, 
16118 77 | 79 | 30.00 1.3 1 NE Fas a hard ſhower in the night. 
3 | 85 | 83 30.00 2* alr, 
114 80 82 30.01 1 | NE | Cloudy, with flying ſhowers 
17] 18 | 578 | 80 | 30.00|1.0 | © | — | Cloudy, hard ſqualls in the night. 
10 81 | $1 30,01 | I E Cloudy, ſhowers through the day. 
18818778030. 00. 16 © | —— | Raining, + 
| 7 | 82 | 80 | 29.19 3; E Fair. 
19 174] 78 | 80 | 30.000.404 — 3 thund. and lightn. 
20] 18 | 78 | 79 | 30.02 O | — | Farr, 
211 3| 86 | 84 | 29.18 2 | NE | Fair, 
22] 18 | 78 | 80 | 29.18 Oo | ——- | A few clouds. 
I | 79 | 80 | 29.18 | *1 — Cloudy, ſmall raĩn. 
| 11 | 77 | 79 | 29.18 1 Raining. 
23] 18 | 76 | 758 | 29.180. 120 I YT | Cloudy. 
'| 9 | 8% | 81 | 29.18 1 oudy. 
24] 18 | 78 | 78 29.17 1 S Fair. 
| 10 | 83 | 82 | 29.18 | oO | —— A fewclouds, 
25] 18 | 80 | 80 | 29.18 1 | SW Fair. 
26] 10 | 83 | 83 | 29.19] 2] E [Fair. 
27] 18 | 8 | 8029.19 o | —— | Fair, 
| © | 85 | 84 | 30.00 x |: & {Fan 
28] 18 | 79 | 8 | 30,00 | 1 | NW | Fair, xarzvz's Marine bar. 29%. 
29] 9 81 | 80 þ 30.01] [2 E Fair. 
30] 18 | 76 | 58 | 30.00| 0.6 |*1 | NW Cloudy. 
x | 85 | 81 | 30.00 1 | NE Fair. 
10 8 | 81 | 30. 00 2 | N {Cloudy. 
31] 18 | 79 | 8 | 30.00] [1 | NW | Cloudy. 
r | E | Cloudy. _ 
VoL. LXX. LI 
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A Continuation of a Meteorological - . 


d 
Un 
© 


i Ses 2 8 c & & inds. | ; 
SS [& | 5 = |Barom. [5 . State of the Weather, &c. 
E 3E tr 
1777 3 inches. lis. | 
fov. 1] 18 | 74 | 78 | 30.00] . | © Cloudy. 
| 3 | 82 | 80 | 30.00] Cloudy. 
| 9 | 76 | 79 | 39.00 Cloudy, 
1 3 18 70 75 | 30000 | Fair. 
| | - 85 | 81 | 30.00 | Fair, ; 
| { 10 | 76 79 | 30.00 Fair. 
I 4] i8 | 68 75 30.00 Fair, much dew. 
| J Hazy. 
5 18 | 92 | 75 30.000 | 1 | NW Fair. 
[ 2 85 O | 30.00 3 N Fair. | 
1 6| 18 | 75 | 79 | 30.00 o. 20 — | Cloudy, 
| | 2 | 76 | 78 | 29.19 | 1*| N | Cloudy, alittle ſmall rain. 
1 | = TD Cloudy, | 
1 NE Cloudy. | 
O | Hazy. | 
1 2 | Cloudy, 
1 * Fair. | 
l "a Cloudy, a little ſmall rain. | 
1 2 Light flying ſhowers. 
- i 1 Cloudy. 
if 2 Fair. 

| I Fair, 

t | I Hazy. 
1 © Fay. 
| 3 Hazy. 

[: 2 | | Cloudy, 
5 3 | Cloudy. | 
. 1 Cloudy. 
|: { Dark clouds, with thunder 
+ , and lightning. | 


{ Dark clouds, with thunder 


| ; : and lightning, with rain. 
. 72 17 2 Cloudy, raining. 
| 
| 972742917 538 Cloudy. 
5 Io | 7073 29.18 2 | Cloudy, frequent ſhowers. | 
| 16] 19 | 72 | 7229.18 1.0] 2 Cloudy, frequent ſhowers. | 
1 1 [ 81 78 129.19 2 Fair. | | 
| 917878 29.19 2 | NE | Cloudy. | 
N 17] 20 | 78 | 77 | 29.19 i | NW Cloudy. 
; 2 | 80 17 29.19 = NE Cloudy, rained in the forenoon. 7 
0 1777 
| 
| 


Hour from 


Noon. 


| 


—— c 


herm. 
without 
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State of the Weather, &c. 


Inches. 
29.19 
| 29.19 
| 30.00 
| 30.00 
30.01 
30.01 
30.02 
30.02 


30.03 
30.03 


830.02 


| 30.03 
| 30.02 


8 30. oa 
30.02 
30.01 


30. oo 


29.19 
30.01 


30.01 
| 30.00 
30.00 
39.00 


30.01 


30.02 
30.02 


79 | 30.02 
76 30.03 

75 30.02 
78 | 30.03 


30.02 


30.01 


30. 0˙4 


30. o 


30.00 


30.00 


ö 
| 
[ 
| 


| 30.02 | 


| 
| 


| 


| 


| 


| 


| 
| 


fn. 


eos IND «mar 0 = wow IO be 


— 


* 


Str. [Points. 
N N 


——— — 


*| NNE | Fair, NAIRNZ's marine bar, 299. 5., 


*| NNE Cloudy. | 
NE | Fair. | | 


y 2 , - 0 8 
Fair, x A NE's marine bar. 29. 


Fair. 
Fair. 
Fair. 

Fair, ſome dew on the graſs 
| Fair, a great dew, | 
Fair, 
Fair, 
Fair, a great dew. 
| Fair, 


Fair, low black clouds ts Weſtward. 


| Fair. 
N Fair. 

NW Fair. 
N Fair. 
N Fair. | 
N F air, | 
N 8 rain and wind 

through the night, 
N Cloudy. 

NNE {| Cloudy. 

NNE Cloudy. 
N | Cloudy. 
N | Cloudy. 

NNE Fair. 

N Fair. 

NW | Cloudy. 
N [ Fair. 

NW Fair. 
N Fair. 

NW | Fair, dew on the graſs. 

NE | Fair. 

N {| Cloudy. | 

NW | Cloudy. 


Fair, NA1RNE'S marine bar. 290% | 
Fair. | 


A Continuation of a Meteorological 


* 


Winds. 


O˙2 


1 
3 
1 
'I 
I 
I 
2 
I 
I 
2 
3 
2 
3 
2 
3 
1 
2 
2 
2 
3 
2 
2 

0*19] 2 

3 

2 

I 

O 

I 

2 

I 

2 

2 

I 

3 

I 

I 

I 

I 


. 


tr Points. 


— — 


| 


NW 
NE 


State of the Weather, &c. 


— ͤ ͤͤö.:•— — 


r —— —— ——————uw 


Fair, dew 


Fair. 


Fair. 


Fair, dew. 


Fair. 


Fair, dew. 


Fair. 


Fair. 


A few clouds. 


Fair. 


Cloudy, 
Fair. 
Cloudy. 


Raining. 
Rain juſt over. 
Frequent ſhowers. 


Raining. 


A few Clouds. 
A few clouds. 


|] A few clouds. | 
Aſew clouds, NAIRNEZ'S mar. b.2997 
| A few clouds. 

Fair. 
Fair, much dew. 


Fair. 
Fair. 
Fair. 
Fair. 
Fair. 


Cloudy. 


Cloudy. 


Cloudy. 
Cloudy. 
Pair. 


Fair, ſome dew. 
| A few clouds. 


— —— 


| 
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I 
7 8 © 2 2 B. rom. * —— — State of the Weather, &-, 
9 © tr. Points. 
* | 
1777 | [2-3 . Jakes. i. j | | 
Dec. 24] 18 | 73-| — | 30.02 1 | NW Cloudy. 
10 767 30.01] [2 N | A few clouds. 
| 25 18 | 76 | 76 | g0.09110'4 | 2 NE | Cloudy and threatens rain. 
10 | 76 | 76 | 30.0.2] 2 N [Fair. | 
26} 4 72 7630.01 1 | N Small rain. 
10 | 72 | 75 | 30.01 1 | N | Cloudy. 
277 © | 80 | 77 | 30.0! 2 | N | Cloudy. 
28 18 | 73 | 74 | 30.00 i | N Fair. 
23:| 81 | 78 | 30.01 | 3 | NNE | Cloudy. 
9 | 75 | 75 | 30.00 2 | N | Fair. 
29] 18 | 07 | 74 | 39.00 1 | NW | Fair, dew. 
2 | 79 | 77 | 30.0! 2 | NE 
301869 — | 39.01 1 |NNW | Cloudy. 
It | 72 | 75 | 30.01 i | N | A few clouds. 
31] 18 | 71 | 74 | 30.01 I A few clouds. 
1778 | 
in. 1] 18 | 67 | 74 | 30.01 1 | NW Fair. 
20 18 | 69 | 73 | 30.01 1 | NW Fair. 
| | x | 8x | 76 | 30.02 2 | NE Fair. 
33 8 | 75 | 70 | 30.02 1+| NE | Fair. 
4] 18 | 74 | — | 30.02 1 | NE | Cloudy. 
5 18 | 68 | 74 30.01 1 NW Cloudy. 
148077 | 30.02 *3 | NE | Cloudy. 
10 74 | 75 39.02 |: | N | Fair. 
-| o| 79 | 70 | 30.01 2 | NE Fair, 
[10 | 72 | 75 | 30.02 | 1 | N [| Fair. 
| 8] 18 | 68 | 74 | 30.02 I Fair, 
9] 18 | 67 | 73 | 30.01 2 Hazy. 
| o0| 78 | 70 | 30.01 1+] NE Hazy. 
' 10 | 73 | 74 | 30.01 2 | NE | Fair. 
SE 2 | 69 | 74 | 30.01 I | N | Fair. 
13] 18 | 66 | 71 | 30.00] | 1 | NW | Fair, a great dew. 
14}. 18 | 64 | 70 Zo. oo o | —— | Fair, a great dew. 
23 | 77 | 75 | 30.01 I | NE Fair, 
151 19 | 65 | 70 | 30.00 o | —— | Fair, a great dew, 
| 11 | 74 | 74 | 30.01] = Fair, 
16] 18 | 66 | 71 | 30.001 1 A few clouds. 
114479 76 30.071 | 1 Fair, 
17] 18 | 65 | 71 | 30.00 1 A little foggy. 
— [10] 751 75 | 30.011 | 1* Fair. 2 
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| | # E 1 4 | Winds. | | 
if 53 82 25 Barom. 8 State of the Weather, &c. 
* SE Str. Points. | 
1778 | „ | , Iluches. In. 3 2 
Jan. 18] 18 | 69 | 73 | 30.02 ' 1 | NW | Fair, a little dew, 
[ 23 | 80 | 77 | 30-03 * | ESE | Fair, 
10 | 76 | 76 |. 39.02] | 1 | ESE | Fair, 
| 19] 18 | 67 | 74 | 39.02} i | NW Fair, | 
| \ 9 } 73 | 76 | 30.03 1: | NE Fair. | 
20018 6g | 7430.02 1 | N | Fair. | 
1075 75 30. o˙4 1*| N Fair. 
: 21] 18 | 68 | 73 | 30.03| | 1 | NW | Fair. 
2 | 80 | 58 } 30.03| 2 | NE | Fair. 
| 22] 18 | 67 | 71 | 30.02} © | —— | Fair, 
3 2 | 80 | 77 | 30.02 | 2 | ENE | Fair, | 
| 2J 18 | 67 72 30.02 1| NW Fair. | 
10 | 74 | 75 30.3 | 1 ENE Fair. | 
2418 66 | 71 | 30.00 1 | NW | Fair, | 
| I | 82 | 77 | 30.01 I Hazy, | 
25] 18 | 68 | 72 | 30. 0·1 by Fair, 
31] 18 | 69 | 74 | 30.01. 'I Fair. 
| —_ 78 | 30.02 | 2* Fair, 
Feb. 2} 18 | 69 | 73 30.02 I | Fair, 
| 4 | 80 | 78 30.02 3 Fair, 
| 3] 18 | 76 | 76 | 30.02| SE Cloudy. 
| 51 18 | bg | 71 | 30.00 1 Fair, dew. 
10 | 74 | 77 | 30.051 I Fair. 
6| 18 | 65 | 70 30. 0 oO | —— | Fair, dew, 
7} 21 | 79 | 76 | 30.024] ': | SE Fair, f 
10 76 | 77 | 30.01 *'r | SE Fair. N 
$1 19 | 66 | 71 | 30.0 1 o | — | Fair, 
2 | 8 | 76 | 30.0*2 1*] ESE | Fair, — 
10 | 75 | 75 | 30.02+ 1.1 © - 12a | 
18 | 68 | 73 | 30.0.2) |} 1 W | Fair. | 
10| 18 | 68 | 72 | 30.02 1] W Fair. | 
11] 2 | 82 | 79 | 30.02|  1*| NNE | Fair. 
| 10 | 75 | 78 | 30.02| | 1*| NNE | Fair, 
12] 18 | 71 75 | 30,0*2] I*| NW | Fair, 
{ 3|81 | 78 | 30.017}  2*] NNE} Fair. 
10 | 75 | 77 } 30.01 | 1 | NE | Fair. 
13] 18 | 67 | 72 | 30.01 j 1 | NW Fair. 
| [20 [75177 | 3902] 10 — Fair. 
— — E — — — — 


—_ 
* — 
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wc 


Hour from 
Noon. 


within. 


E 
Barom | 5 
— 


Winds. 


| 


Str. Points. 


— 
8 00 


3 O1 
30.01 
30.02 | 
30.0 1 
30.01 
30.01 
30. OI | 
30.02 
30.01 
30.01 
30.02 
30.02 | 
30.02* 
30.02* 
| 30.0*4| 
30.0*3 
30.02 
30.02 
30.01 
30. 03 
30.02 
30.01* 
30. 0˙1 
30.01 
30. O1 


. 


» ,„ẽä 


„ 


— 4 


* 


30.01 
30. oo 
30.01 
30.00 | 
30. 00 
30. oo 
| 30.00 | 
30.00 | 


30.02 


Inches In. 


- 


30.0˙1 


ö 


Fair. 
Fair. 
Fair. 
Fair. 
Fair. 
Fair. 


on Cloudy. 


Fair. 
Fair. 
Fair. 
Cloudy. 
Fair. 
Fair, 
Fair, 
Cloud 
Fair. * 
Hazy. 
F —4 
Fair. 
Fair. 
Fair. 
Fair, 
Fair. 
Fair. 
Fai r. 
Fair. 
Fair. 
Fair. 
Fair. 
Fair, 
Fair. 
Fair. 
Fair. 
Fair. 
Fair, 

| Fair, 

| Fair, 
Fair, 


Fair, 


State of the Weather, &c. 


much dew. 
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State of the Weather, &c. 


_ — 
— — — 


\ 


£ : | {| J Winds. 
3. E 2|=:=[Barom. 111 — 
3 = hi — 8 Fakes ws Points. 
1778 | , | , [{nches.[[n. 
ar. 10 18 | 70 | 75 | 30.01 0 —— | Fair. 
i1| 79 | 78 30.01 : | E | Fair. 
11] 18 | 69 | 75 | 30.01 bs. W | Fair. 
3 | 83 | 80 30.00 2] B Fiir. 
| 10 | 8 | 79 | 309.00] 2 | ESE | Fair, 
12] 10 | 79 | 79 | 39.00 2*] ESE | Fair, 
14] 18 | 76 | 79 | 39.00 oO | — | Fair, 
17] 18481 30.01 2 SE Fair. 
10 | 80 80 30.01 1 E Pair. 
18 18 | 73 | 78 | 30.01 o | — Fair. 
3 | 85. | 81 | 29.19| 2 | SE | Fair. 
10 | 8 | 8o | 30.00 2 | SE Fair. 
I9| 18 | 74 | 78 | 29.19 1 | W | Fair, 
oO | 84 | 80 | 30.00 I E | Fair. 
10 | 8 | 80 | 29.19 2 | S iir. 
20 18 | 73 | 78 | 29.19 i | W | Fair. 
2 | 85 | 81 | 29.19 3 | SE Fair. 
21] 18 | 76 | 78 | 29.19} 'T | W {Far 
23] 10 | 79 | 81 | 29.18 2 | SE | Fair, 
24 2 | 87 | 83 | 29.17] 3| $S | Fair. 
10 | 81 | 81 | 29.18" BY BE, © 
25] 18 | 80 | 81 | 29.19] 2 Fair, 
© | 89 | 84 | 29.19 3 Fair. 
| 1O | $1 | $1 | 29.18 2 Fair. 
26] 18 | 79 | 80 | 29.19 71 Fair. 
| 3 | 88 | 84 | 29.18 2 | Fair, 
27 18 7880 29.19 2 Fair. 
28| 19 | 81 | 82 | 30.01 1 | SE Fair. 
29] 18 | 76 | 79 | 3001] O | —— | Fair, 
o | 86 | 83 | 30.01 | 2 | SE | Fair, 
| 10 | 8: | 8 | 35.011 | | SE |Fair, 
300 18 | 78 | So 071 10 = Fair, 
10 | 81 | 82 | 30.01 | 2 | SE Fair. 
31] 18 | 76 | 80 | 30.01} oO | — | Fair, 
3 | 86 | 82 30.01 I Fair. 
108080 39.01 1 Fair. 
pr. 1| 18 | 74 | 78 | 30.00 | | O Fair, 
2 | 84 | 32 | 39.00 2 Fair. 
2 | 18 | 74 | 77 | 39-00 O | —— JA few light clouds. 


1779 
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Diary kept at Fort St. George. 


glee; |. = 
E8 [8.218 -=|Barom.|# State of the Weather, &c. 
2 E 8E 5 * Str [Points 
11778 » | , Inches. In. 
Apr. 3] 38 | 53 | 77 | 30.00 | © Fair. 
6 | 83 | 82 | 30.00] | 2 SE Fair. 
23 | 78 | 81 | 30.02 [2| E | Fair, 
| 6| 21 | 86 | 31 | 30.02 | 1 S | Fair, 
9 23 | 86 | 82 | 30.01 | 2 | SE Fair. 
100 174] 73 | 77 30. oo oO | —— | Fair, a great dey. 
2 | 88 | 83 | 29.19 38 Fair. 
11] 20 | 85 | 82 | 30.00 3] 5 | Fair, a great dew. 
23948430. o˙1 1 | SW Fair, very hot. 
12] 8838330. oo SSE Fair. 
14] IS | 81 | 79 | 39.00 x: | W | Fair. 
16] 18 | 80 79 29.18 | 2 8 . 
11082 82 29.19 2 | SE Fair. 
17] © | 89 | 84 | 30.90 3 8 Fair. 
18 12 | 81 = 30.02 iS Fair. 
19 175] 76 | So | 30.02 O | — | Foggy. | 
29 20 | 85 | 81 30.01 1 SW "of | 
21| 212] 85 | 81 | 30.00 2 | SSE | Fair. | 
22] 21 | 86 | 82 | 30.00 Ti-- 3 Fair, [ 
| 5 | 86 | 84 | 29.19 1] E | Fair, | | 
23] 17 | 82 | 81 | 30.00) E 
23 | 88 183 | 30.01 i | NE Fair, had a very gentle ſhower at 9. 
24] 17 | 82 | 81 | 30.00 1E [Cloudy round the horizon. 
o | 86 | 83 | 30.00 | 3 | SE | Cloudy round the horizon, 
251778 8038. oo 0 Hazy. 
348 4 SE 1 to the Weſtward, 
| 7 1 94] 93 | 2%*9] * with much lightning. 
26] 22 | 89 | 84 | 230.co\ {| 2 | SSE Fair. 
11 83 383 29.18 81 Fair, V'ghtning to the Weſtward, 
| 27] 17 | $1 | 8229.17 | 1*| SW | Fair. 
28] 17 | 82 | 83 | 29.16 2 | S | Cloudy. 
2 8 Frm has been little dew 
29] 21 | 87 | 94 | 29.19 . theſe ten days paſt. 
| 30] 19 | 82 | $3 | 29.19 | 8 Fair. 
| | S | 52 | 53 | 29.19 i*| dE | Fair. ſ 
May 1] 172] 77 | 80 | 29.19 | © Fair. 
| 2] 215] 90 84 | 29.19 { 2*| SSW | Farr. | 
| © | 85 | 84 | 29.19 & SL Fair. 
| W192 | " | 29.18 | I SSW | air. al 


A Continuation of a Meteorological 


— — : h — 
bi A | & 6] Winds. | 
N 2|& :=|Barom. 1848 —| State of the Weather, &c. 
al ns E > Str, Points le 
ko „ Inches. In. 
I 1 Cloudy, has been ſqually, 
| ' 84 | 29.17 | Eo ſ with thunder and light-| 
* LES eee L ning to the Weſtward, 
9 8229.18 11 
1 84 | 29.19 2 | SE | Dark black clouds to the N. W. 
. 8029.17 1 Fair. 
Cl 84 | 29.18 "1 Fair, 
4 85 | 29.16 I* Fair, clouds to the Weſtw. 
al 35 | 29.18 1 Cloudy. 
kl 8129.17 O | Cloudy. 
{| 84 | 29.19 i | SE Fair. 
1 84 | 29.17 i | SE Fair. | 
| 83 | 29.17 Bo RR. - 
| | 85 | 29.18 2 | SE Fair. | 
| 15 8529.18 2 | SE Fair. | 
al 10 83 | 84 | 29.18 2+ S Fair. 
| 14] 175] 82 | 83 | 29.18 1 | SW Fair. 
| 2 | 88 | 85 | 29.18} 2 | SSE Fair. 
| . 15 22 | 88'| 85 | 29.19 i | SE Fair. 
. :6| 19 | 85 | 83'| 29,18} 0 Fair. 
| 17] 18 | 81 | 83 | 29.18 o | W Fair. 
'} 23 100 89 29.18 | I W Fair, firſt day of the land wind. 
if 6 | 88 | 86 | 29.16] 2 | SW | Cloudy, flying ſhowers to the Welty 
| | 180 174] 82 | 83 29.17 +} W Fair. 
o [104 | go | 29.1 1 | W | Fair, exceeding hot. 


SE Cloudy, ſea breeze ca 


ws — — — 2 * — — - 
—. —O> . — wr ee oO GAS — —— — * - — * 


| | I | 9o | 839 | 29.18 2 in half an hour ago. 

. 19 20 | 9084 29.18 1*|] SW Cloudy. 

| | © [x00 89 | 29.19 ': | W |} Cloudy, ſea breeze in fight. 

: 4 90 88 | 29.18 2) SE Cloudy, a freſh ſea breeze. | 

oF | udy, thunder 1 oon 

ieee 

| 220 174] 80 | 83 | 29.18] | 1 | W |} Fair. 

| | | © | 93 | 38 | 29.19} | 1E Fair, ſea breeze juſt come in- 

0 | 103| 84 33 29.18 3 S Fair. | 

4 | 21] 21 | 93 | 80 | 29.18} 1 S Fair. 

| 6 85 | 35 | 29,16 2*] S9E | Fans a ſtrong S. W. wind all day. 

i | - 22] 19 | 82 | 83 | 29.17 0 | Fair. 

AY | © |100 | 8929.18 | © | Fair, ſea breeze coming in. | 
+ 1778 
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M m 2 


State of the Weather, &c. 


Fair. 


Fair. 


Hazy. 


| Fair. 


Fair. 
Fair, 


Cloudy. 
| Cloudy. 


Cloudy, 


Cloud 7. 
Cloudy. 


Fair, thermometer in the © 1329. 


Cloudy, 


 Fair,fea-breeze came in at 1. 


Fair, juſt come in. 
———— ¹⁴I2 — 


— — 
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A Continuation of a Meteorological 


A table of the greateſt, leaſt, and mean heights of the ||| * 
thermometer and barometer in each month, from 
March 1777 to May 1778. — 


* 


(a. The thermometer without doors is meant. 


Thermometer - Barometer 1 
" gg — — — 1 — — — 4 — umn, 
Month. Greateſt! Leaſt | Mean | Greateft| Leaſt | Mean 
Height. | Height. | Height. | Height. | Height. | Height. 
* ; 3 1 - Inches. | Inches Inches. 
March „„ 77 30.03 29.18 30.004 
April 88 73 803 30.00 | 29.17 | 29.184 | 
May N 884 30.00 | 29.15 | 29.171 
bone 100 ü 79 | 89 29.18 20.14 29.16 
Day 99 | 75 | 8 29.7 29.18 29-47 
[Auguft 98 | 75 864 39.00 | 29.17 29.183 
(September 91 76 833 | 29.19 | 29. 16. | 29-17} 
October 88 96 2 30.02 | 29.16 | 29.19 
November 85 65 75 30.04 | 29.17 30.004 
4 = "oy 66 764 30.04 | 29.19 30.013 
514 1. $4 64 | 73 30.04 | 30.00 | 30.02 
r ebruary 86 65 762 30.04 | 30.00 30. oa 
(March 89 69 79 30.02 | 29.17 | 230.004 
April 94 73 83+ 30.02 29.16 29.19 
May 104 7 got 29.19 | 29.15 | 29.17 
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A table of the number of European patients admitted into, ' diſcharged from; 
and who died in, Fort St. George Hoſpital; alſo an account of the different 
diſeaſes, taken at the end of each month, during part of the-year 1777. 


— 


— 


— ATS ZT ZT 
5 =" ed £3 12 . 0 
Diſeaſes, S FSC ZAS ZS 
pts a — — | ———— — 
1. Continued fevers, 12] 13 | 15] 9 4 
2. Intermitting fevers, 2 3 | | & »_ 2 
n here it is com-| | | N 35 
| by monly called the liver, | 9 14 1 
4. Liver cough, = I 4l 4 | 3 
5. Liver flux, 11 HK | "$31 $77 7 of 
| Bilious, where there are no evident ob- | 
| 6. 1 ſtructions and little fever, A 12 . 6] 6 | 
7. Fever and flux, 5 ö of 2 2} Oþ 
8, Diarrhea and dyſenteria, | 20] 19] 18 231 43] 34 
| he nap al old venereal} 8 
9. | pains, &c. . the 20] 33 31% 3 
TY Abdominal obſtructions, with 5 2 | 
I little or no fever, is Fe 1.20 "I 1; 3© 
11, Phthiſis pulmonalis, | I 1 2] I of 11 
12. Coughs and colds, 6 5 44 of 8] 7 
13. Epilepſy, 1 2 3| 11 © 
14. Nervous, | 2] 2 . 
15. Dropſy, mt | 2-2 8 24 
10. Jaundice, SG & | of of © 
17. Itch, F 3 It 2 
18, Gravel, I 6 5 al s 2| 1 
19. Diabetes, 1 1 of of 1. 
20, Strangury, G 6 | 44 A 3} 4 
21, Diſeaſes of the eyes, 1 o| of of © 
22. Venereal, | 48] 44 37-43] 37 40 
23. Piles, © = . 7 7 © mor 
24. Fiſtula, = x of cf- Of © 
25, Rupture, | 3 o of: of © 
26, Surgical, moſtly old ulcers, 17] 18] | 22] 16] 15] 16 
27. Anomalous, 66 4 1: 11 8 4 4 
28. Accidents, 3 6 10 | 3] 11 
Received into the hoſpital, [116{110[146[141119] 1211113104 84,09 
Diſcharged cured, g6[1211123/147[122] 930111004 84 74 
Deaths, F 0 8 8 £ 
Remains, 2101203] | [220[203[186[180 | 


* 
— ——— ——— —ñ—Eäẽ ] —2ꝛ— — — — — 


4 
IT 
4 
Pp, 
! 
1 1 
* 1 t 
* [1 
„ » 
Y \ 4 
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a 4 : 
of 7 
TY 
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4 Continuation of a Meteorologieal 
A table of the number of European patients admitted into, Abel from, 


and who died in, Fort St. George Hoſpital; alſo an account of the different 
diſeaſes, taken at the end of each month, during part of the year 1778. 


7 — — 


| F th % - ummery = - 


5 | 


21812 5 
Diſeaſes. — = = 4 S| 
— ——— ͤ ͤ—Ew⅛—¼ — — . — 
1. Continued fevers, 66 9 7] 10} 18 
2. Intermitting fevers, 0 ol I x | 
3. Hepatitis; here it is commonly called the liver, 116 71 £ 
| 4. Liver cough, 0-2: 8-4 
5: Liver flux, "| 6] 6| 6 14 
| 6 1 where there are no evident obſtructions 799 
I. and little fevers, N 7 
7. Fever and flux, 0 = 7 
8. Diarrhæa and dyſenteria, 2425 34] 27 
9. Rheumatiſm, old venereal pains, &c. 20] 17] 160 28 
10, Abdominal obſtructions, with little or no fever, 9 13] 8 13 
11. Phthifis pulmonalis, I 21 1 
12. Coughs and colds, 5 7] 8 9 
13. Epilepſy, of of iu} 1 
I 4. ad) uy 3] 6| 4] 1 
15. Dropſy, 1 0 
16. Jaundice, | on 9 0 
17. Itch, S MN. $64 
18, Gravel, n 
19. Diabetes, 3 = 
[20. Strangury, AY.  &-:1 
21. Diſeaſes of the eyes, | 2] O|' of 3 
122. Venereal, 43] 34 37 45 
123. Piles, n 
4. Fiſtula, 1A: & £ 
[25. Rupture, T EP EE 
26. Burgical, moſtly old ulcers, 18] 11] 714 
27. Anomalous, | 66 6 3] 9 
i Accidents, | 3] 4 3 6 
1 7 | | | 
. Received into the hoſpital, [12 511 3 63 94 
( Diſcharged * 1 174 774 851119 
| Death 
catns, ' 
BE POET INT Pos LSE, OJ. 


* 4 
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You will find the numbers remaining in the hoſpital 
do not agree with the number received, diſcharged, 
and deceaſed, becauſe it frequently happens, that pa- 
tients are received and diſcharged between the begin- 
ning and end of the month, of courſe cannot come into 
the number remaining at the end of the month. 


The number received and diſcharged are taken from: 
the hoſpital books, kept by a clerk. 


© * * 1 8 2 7 4 14 I £1 5 


xy. A Journal of the * Weather at Montreal. By Mr, 
B arr, Purveyor to bis Majefly's Hoſpitals in C anada; ö 
communicated oy Dr. Saunders, 


Read January 20, 1780. 


HE winter ſeemed to ſet in about the middle of 
| "November; from that time to the end of the 
month we had ſome ſnow and cold weather; but the 


thermometer never was lower than 16? or 185 below the 
freezing point. 


About the 24th = 23th of December people croſſed 
the river three miles below Montreal. 
The letters a and b after the figures denote the mer- 
cury to be above or below o. The thermometer from 
which theſe obſervations were taken, was of FAHREN- 
HEIT's conſtruction ; it was ſuſpended to a poſt, perfectly 
in the ſhade, and no building nearer to it to reflect the 
Heat than five or ſix feet. 
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Mr. BARR's Journal of the Weather, c. 273 


—_ 


FOR DECEMBER, 1978. 


Thermometer. | e 
Snow. Rain. Winds. Remarks. 
n | 1 8 RO 
| Inch. 
© 4 | A great fall of ſnow laft night. 
O | Some ſnow this afternoon. 
| O | Cloudy. 
© | Cloudy with a little ſnow. 
O loudy. 
O | Cloudy. 


Cloudy. 

Cloudy, it ſnowed all day. 
lear. 

Cloudy, with a little ſnow. 

loudy. 

lear. 

cicudy, the wind high with a great drift. 
Cloudy. | 


000000000000 0 


+» Þ © > > +> 


7120 Cloudy. 
12420 ear. : I 
3 33 2 . (Cloudy, and a thick fog and rair 
3 25 2 | loudy. 
I ; loudy. 
8 32 4 loudy, the wind 8. in the evening. 
I 15 Cloudy. 


Clear, and very little wind. 
lear, and very little wind. 
Clear. 

Clear. 

Cloudy, with ſome ſnow. 
Clear. 
Clear. 
Clear. 
Clear. 
Clear. 


| 2 = 
G ooo KW OW NHK 8 - 0 0 
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000000000Q00000000000G00 
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FOR 


VOL. LXX. 


—- — 3 = - 
- _ © nar tn ed a boon x 9 32222 — 


Mr. BARR's — of the 


POR JANUARY, 


—— 


— 


1779. 


SS Bl hermoneter, | I n | 
| 2 | —— > |Snow, Rain. [Winds 7 Remarks. 
1Q |MorningſFvening. © 
1 — — — —.——————— 
bs Inch. 
I 33 a O 29 a 0 ö W Clear. 
2 22 a 0 32 a0 Rain. NW Clear. 
3 137 a © [14 a © SW Clear. 
46 4 014a0}| | | NW Clear. 
5 [11a o 20a 0 * W Clear. 
6 16 a2 07 a o W Cloudy. 
1 7 a © NE Cloudy. 
3a 0642 0 N 
94a o 29 a 0 | NE Cloudy, with a little ſnow. 
10 36 208 a o | Rain. SW Cloudy, in the morning rain. 
11 12 b0 [7 bo NW Clear. 
125 a O 18 a o | SW Cloudy, with ſome ſnow. 
13 [15a Oo 20 a o W Clear. 
14 [14a o 18 a o W Clear. 
15 0 a o za o | | NW Clear. 
i6]3ao{|6bao NW Clear. 
11154207204 NE Cloudy, with ſnow all day. 
18 11 bo|7 bo | NW Clear. 
F*'19 [22 bo z a0 NE Cloudy, with Gone ſnow. 
20 15 42 0 8 a o | | we Clear, 
21420720 i VW Clear. 
228 bo [8ao| 2 NW Clear, and almoſt enn 
23142 a O lz a 04 | NE Cloudy, with ſnow. 
24 [10a 0 620 4 | NE Cloudy, with ſnow. 
25 f/ a o zõ5 a0 6 | NE Cloudy, a great fall laſt night. 
26 [25a o lz a0 N by WI Cloudy. 
127 o 4642 0 f | NE Clear. 
28 20 a of22a0 W by S Cloudy, with ſome ſnow. 
29 5 a 0 fa 0 | | NE Cloudy. 
35 |4boſ.gao] 4 Nby W|Clear, but ſnow in the evening. | 
131 22 a O [26a 0 |  W |[Cloudy. 


4 — 


* This day 16 or 17 German ſoldiers were frozen to death in croſſing the ice 
on the Lake St. Pierre, a lake near Trois Rivieres; and about double the num- 
ber were froſt bitten, many of whom loſt their feet and hands. 

1 Uncommon to have the weather clear when the wind is eaſterly. 


* 


VMeatber at Montreal. 


—— —_—— 


275 


5 — * 


— 


| 


5 


N n 2 


F. O R F E BRU AKI, 1779. 

* Thermometer. | 5 

21 — snow. ] Rain. Winds. Remarks. 
| A Morning Evening. Nn 
Wy WEE — 3 

A [[nch, * 
133 a © + W by E Cloudy. 
2 40 a 0 O Rain. SW Cloudy, with a thick fog. 
330 a © 0 NE Cloudy. 
4 28 a © O | SW Cloudy, with alittle ſnow. 
I: C4: 6V O {W byN|Clear. 
| 6 1 a 0 O N by E|Clear, 

74a © o| 4 | NE Cloudy, with ſnow. 

85 20 O | NE Clear. 5 TIE 
9 [11a 0 91 4 NE Cloudy, with ſuow laſt night. 

10 [24 a © o | - | Calm Foggy. | 

11 [21 a © 0 Clear. 

12 13 a © 0. Clear. 

13 30 a © O Clear, Wk 

14 [20 a2 © 0 Cloudy, with ſnow. 

15 [23a © 10 Cloudy. 

10 4 a2 0 O | Cloudy. 8 
117 22 a © o | Cloudy, and the wind high. 
118 27 a © O Clear. 
| 19 [34 2 © O | Cloudy. 

20 34 a © 2 Cloudy. | 

2119 a 0 2 Cloudy, the wind S. at night. 
| 2.2 28 2 © 0 1 Cloudy. 0 
23 31 a 0 © | Clear, 
| 24 [14 a © O Clear. 

25 119 a0 O Cloud TTC 
26 [19 a © o| 4 Cloudy, with ſnow all day. 
127 26 a © o] E Cloud). a 
128 ];31 a Oo 0 Rain. ] NE Cloudy, with a fog and rain. 
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Mr. Bakn's Journal of the 
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Rain. 
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FOR MARCH, 1779. 


Rain. |N by E] 


4 by EI Cloudy, with ſnow al day. 
by E Clear. 
NE Clear. 
2 W Cloudy, with ſome ſnow. 
Clear. | 
Clear. 
Cr i 
6 Cloudy, with a great fall of ſnow. 
Cloudy. | & 
Clear and almoſt calm. E 
IClear. 
Clear. 
Clear. 4 
—_— n 
N by El Cloudy. 8 „ 
by E Clear. DD: 
Cloudy, with a uanti of bos. 
| | NE |Clony. r a ws 
N Cloudy, with a chick fog. 
4 NE Cloudy, with ſno - 
W Clear. 
Clear. 
SW Clear. 
NW Clear. | 118 


— 


Cloudy, with rain. 


— by El 


——. with rain. 


FN 


* his 29 and 1 yeſtentay the ice on a the river er began to be rote, and ctoſ · 
ſing to be hazardous. e 


Wee at Montreal. 


| 


"© oo vv A__ wr errr—_—., H * A ö A 


— 


It is worth obſerving, that the great quantity of ſhow: 
on the ground has, from. the 29th of March to the-4th 


confiderable. Far F 

N o refoulement of the river this fpring; the ice gave N 
way in the middle of the river firſt, and the opening has 
been growing larger and larger every day ſince the 28th 
of M arch, and 1 is this day, the Ath of April, very large, 
although the ice remains faſt on the border of. the 


river. 


3 
N 


FOR APRI 2 1 
FA ES i yy cc * 
| >| - Winds. Remarks. 
A Morning 3 
| O 
4 40 a O 46 a o suv Cloudy, ba thick fog and rain. 
.2141a 0 45 20 SW [Cloudy, with a thick fog and rain. 
3 30 a O 51 a O NE Cloudy, windSW in the evening, | 
41352 00 A1 a 0 W Clear. G art ta eral 
5 36 4 0 [422.0 Clear. oY 
6137 a 0 38 a © Rain. | SW Cloudy, with a little rain. . 91 8 
7 32 a o 36 a © ' LW Cloudy. a 
81]322a 0 49 a © SW Cloudy. Sl 5s act 281 
9 142 a © [44 a © 8 [Cloudy. - at ef: 
10]40a0[42a 0 E Cloudy. 5 
1135 a © 144 2 © E Cloudy. I 
12142 a O 5 2 © E Cloudy, ven heary rain ang: - 
13 39 a © [40 a © W Clear. | n $ 
14 [31a o0|45a0 NE Clear. EEC ET. 
15 46 a o 50 a of NW Clear. — 3 


of April, been chiefly melted away by the heat of the 
ſun, for the rain during that period has been very in- 
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[Trae Them Kron Ran f Wink [oo 
| 2 dutſwithin. Et” 
— — — - — | eather. | 
H. M. | Inches. Inch. Points. Str. | 
— — q g . — 
8 o 33,5 | 48,5 29,66 ſo, 116 NNW | 3 IA. ia, violent wind laft n. | 
2 o 32,5 | 37,0 29,85 ' by W | 3 Fair. | 
8 of 33,5 | 35,5 | 30,26 | NNE | 1 Cloudy. 
2 0 36,0 | 37,0 30, 38 NW | 1 Fine. 
8 © 33.5 30, 55 NNE | 1 Fair and froſty. | 
2 © 34 © 30.51 N by * 1 Fine. 
8 0 31,5 |30,49 | | WNW] 1 Foggy and froſty. 
2 of 32,0 |30,45 | NW I Fine. 
8 o 32,0 | 32,5 30, 28 SSW | 1 |Fogey. 
2 0 37,0 | 32,0 | 30,26 SW | 2 [Fine, 
8 o 37,9 | 36,0 30, 23 NE | 1 Fair. 
2 ©| 42,0 | 38,0 | 30,27 NE | 1 |Cloudy and rainy. | 
8 ©O| 31,0 | 35,5 30, NE | 1 |Fogey. 
2 9 3755 | 36,5 30,54 NE 1 Fine. 
8 o] 29,0 | 34,0 30, 55 ENE | 1 |Foggy and frofty. | 
2 0 34,0 | 34,5 30, 61 | NE | 1 Fine. 
8 o] 28,0 | 32,0 |30,50 N by EI |Frofty. 
2 0 37,0 | 3445 30, 7 NE I Fine. 
8 o] 36,5 | 36,0 30, 40 NE | 1 Cloudy. 
2 0 38,0 | 37,0 30, 42 | | NE | 1 Cloudy. 
8 o 29,0 34.0 30, 41 NE | 1 Foggy. 
2 0 35,0 | 35,5 30, 39 ENE Fair. 
8 o] 26,0 | 32,0 30, 44 NE [| 1 Fair and frofty, 
2 ©| 36,0 | 35,0 30, 42 N by EI Fine. 
8 of 36,0 | 35,0 30, 41 IN by E 1 Foggy. 
2 0 40,0 | 37,0 30, 2 NE | x [Cloudy and rainy. 
8 ©| 33,0 36,0 30, 33 N by WII Foggy . 
2 0 37,0 | 37,5 30, 35 114 Fair, 
8 0 32,5 | 36,0 30, 28 | NE | x Fine. 
2 ©| 345 | 37,5 30, 29 {| NE | 1 |Fine* 
8 of 32,5 | 35,0 |39,19 | NNE | 1 |Foggy. 
2 o 35,0 | 36,0 30, 21 | NE | 1 tFoggy and ſnow. 
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1 METEOROLOGICAL, JOURNAL 
for January 1779. 


— .[Time.fTherm[Therm.] Barom.| Kain, | Winds. Ley — 
without|within. Gora Brom 
— — — — — Weather. 
| . Inches. Inch. | Points. Str. math 
| . 5 AW 3 . 
an. 17] 8 o 34,0 | 36,0 30, 30 NE | 1 Foggy. 
: 2 0 3, 0 36,5 30, 27 NNE | 1 Cloudy. 
1808 o 32,0 | 35,0 30, 22 | Is by WII Cloudy. 
2 ©| 34,0 | 36,0 30,28 SW | 1 [Rain. 
19] 8 of 35,0 | 35,9 30,7 SSW | 1 [Foggy. 
2 f 450 | 33,9 [3937 | SW | 1 |Fogey. 
2008 of 38,0 | 39,0 30, 49 [0,027 S 1 |Fogey. 
2 045,0 | 48,5 30, 52 SW [1 | Foggy. 4 
21] 8 of 38,0 | 40,0 30, 35 S by E | 1 Cloudy. 1 
2 ©] 4435 | 42,5 30,29 | SE I Fine. EM 19} 
22] 8 o 41,0 | 42,5 30, 20 8 by W| 1 Fair. 1 
2 0] 49,9 45 3,4 SW. | 1 Fine. þ 
| 23] 8 0 40,0 | 42,0 30, 37 | W -| 1 Fair. 
2 of 48,0 | 44,5 30, 34 | OW. -| Fine. 
2448 o] 37,0 | 44,0 30, 33 S by E | 1 Cloudy. 
2 of 49,0 | 43,5 30, 24 | S by Wi Fine. "4 
25| 8 of 39,0 | 42,0 29,95 | S by E| 1 Fair. it 
2 0 45,0 | 43,9. [29,93 8 1 Rainy and cloudy. 41 
26| 8 o] 39,0 ESE | 1 Fair. A} 
2 0 455 1 Fine. 4 
8 2718 © | 41,0 9 1 Cloudy. | | 1 
N 2 9 44.5 | 435 29,03 | 1 Rainy | i 
28 8 of 39,9 | 41,5 [29,86 [0,053] WNW] 1 Cloudy. | 
; % 2 O| 41,0 425,5 29,99 NW 1 Cloudy. 4 
: | 
2908 of 31,5 | 39,0 30, 15 SSW | 1 Fair. 1 
1 2 o] 43,0 | 41,5 30, 25 SW | 1 Fine. 1 | 
300 8 o] 43,0 | 40,0 30, 24 SW | 1 Cloudy. 4 
2 o 50,0 43,0 30, 31 SW | 1 |Fine. 
| 31] 8 0 45,0 | 45,0 30, 39 WSW | Cloudy. | 
3 2 ol 48,5 | 45,5 130,44 SW | 1 Fine. I 
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METEOROLOGICAL JOURNAL 
for February 1779. 


Time. Therm.\Therm. Barom. Ram.] Winds. a 
without within. | | | | 
433 —— | — Weather. 
| | [lnchies. Inch. Points. Str. 
| 8 0 43,0] 46,0 30,41 | VW II Fair. | 
2 0 48,0 || 47,0 139,45 | 1 |Cloudy. 
8 of 41,0 | 45,0 [30,42 | 1 Fair. 
2 ©| 50, o | 47,0 30, 1 I Fine. 
8 o] 37,0 | 44,0 30, 1 1 Foggy. 
2 0 45,0 | 45,0 30, 26 1 Fine. 
8 of 46,0 | 47,0 30, 14 x Fair. 
2 o 50,0 | 48,0 [30,14 | I Fine. 
8 o| 48,0 | 49,5 30, | 2 |Cloudy. 
2 0 51,0 | 49,5 30, 10 2 Fine. 
8 o 47,9 | 49,0 30, 12 2 Fine. 
2 0 55,0 | 52,5 |30,14 2. Fine. 
8 of 50,0 | 51,0 30, 32 1 Cloudy. 
2 O| 5525 | 5395 [39-32 | x |Cloudy. 
8 of 47,9 | 52,0 30, 39 Cloudy. 
2 o 52,5 | 53,0 30, 44 1 Fine. 
8 of 48,0 | 51,5 30, 36 1 Cloudy. 
2 0 52,5 | 53,5 30, 34 1 Cloudy. 
8 o] 45,0 | 49,5 30, 11 1 |Cloudy. 
2 0 4795 | 59,5 30, II 1 |Cloudy. 
8 o] 42,0 | 48,5 30, 14 1 Fine. 
2 O 52,0 | 50,0 30, 12 1 Fine. 
8 of 45,0 | 47,0 [29,85 | I Fair. 
2 0 51,0 | 48,0 29,84 n 
8 o 49,0 | 48,0 [29,85 2 |Cloudy. 
2 of 53,0 | 51,0 [29,96 2 Fine, much wind, | 
8 of 48,0 | Fo, o [29,98 o, 1644 SW | 1 Fair. 
2 of 53,0 | 51,5 30, 10 SW | 1 Fine. 
8 o] 40,0 | 47,0 30,44 jo,025| SSW | 1 Cloudy. 
2 ©| 52,0 | 49,0 30, 44 SW | 1 Fine. 
8 ©| 47,0 | 48,0 30, 7 SSW | 1 Cloudy. 
| 2 o] 53,0 | 50,0 [30,39 svw | 1 Fine. 
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; METEOROLOGICAL JOURNAL 
| for February 1779. 
Time.] Therm. Therm. Barom. Rain. Winds, OM 
without within. | | 
12 — — Weather. 
inches. Inch. Points. Str. 
8 o 45,0 4755 30, 46 SW | + Cloudy. 
2 0 57,0 | 50,0 30,51 SW II Fine. 
8 of 445 | 49,0 30, 46 SSW | 1 Fine. 
2 of 55,5 | 51,0 [30,44 S by WII Fine. 
8 of 41,0 | 48,0 30, 444 SW | 1 Fine. 
2 o 5445 | 50,5 30,53 SW II Fine. 
8 o] 38,0 | 47,0 30, 52 SSW | 1 |Fogey. 
2 o 47,5 | 49,9 130,59 |. IS by W | 1 Fine. f 
8 o] 40, | 45,0 [30.34 SSW | 1 |Cloudy, 1 
2 0 46,0 | 47,0 [30,29 WSW | 1 Cloudy. I! 
8 of 40,5 | 45,0 30, 22 | SW | 1 |Cloudy. n 

2 o 40,0 | 46,5 30, 21 SW | 1 Fine. | 
8 o] 40, | 44,5 30, 17 S by WI Fair. 11 
2 0 50, o | 45,0 30, 14 SW | 1 bine. 1 
8 of 43,0 | 46,0 30, 10 EbyN| 1 Fine. 4 
2 o 51,0 | 47,0 30, 16 NE | 1 |Cloudy. i 
8 o] 43,0 | 47,0 30, 21 ſo, o50 SSE | 1 Cloudy. 1] 
2 o] $2,5 |} 49,5 30, 22 S by EI kine. 11 
8 of 47,0 | 49,9 30, 3 SbyE| 1 Fair. |. 
2 of 59,0 | 52,0 [30,26 SW | 1 Cloudy. 1} 
8 o 48,0 | 50,0 30, 17 SW | 1 |Fogey. ll 
2 o 60, 5 | 53,0 30, 53 SW | 1 Fine. 4 

8 o 43,0 | 50,0 30, 19 SSE [I Fair. 1 

| 2 of 80 | 52,0 130,38) | NE | r [Foggy, __ | 
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for March 1779. 


* Time. T berm. Term.. Barom. Rain. Winds, | EIN 
[without within. 4 
— — — ———— Weather, 
Inches. Inch. | Points. Str. 
Mar. 117 0 39,5 49,0 30, 16 SSW | I Fair. 
2 0 59,0 | 51,0 30,17 | SSW II Fine. 
2] 7 0 44,0 49,0 30, 27 | NNW | 1 Fair. 
2 0 50,5 | 50,0 [30,29 | W by N| x Fine. 
3| 7 Ol 34,5 45,0 30, 34 SSW | 1 Fine. 
2 0 50,0 | 47,5 30, 37 SW | 1 Fair. 
4| 7 ©] 45,0 | 47,9 30, 49 [0,051|S by E | 1 Rainy. 
2 of 50,5 | 49,0 30, 56 8 by WI Cloudy. 
517 of 37,0 | 47,0 30, 60 ENE | 1 |Foggy. 
2 ©| 50,0 | 50,0 30, 63 NE | x Fine. 
6] 7 ©| 36,0 | 43,5 30,57 ' NNE | 1 |Foggy. 
2 ©| 51,0 | 40,5 30, 1 NW | 1 Fine. 
7] 7 o 40,0 | 44,0 30, 48 NE | x far. 
2 0 47,5 | 46,5 30, 45 ENE | 1 Cloudy. 
8] 5 of 39,0 | 44,0 30, 41 ENE | 1 Fine. 
2 0 52,0 | 45,0 [30,40 | NE I Fine. 
9 7 ©f 37,0 43,5 30, 32 NE I Fine. 
| 2 of 52,0 | 48,0 30,32 NE | x Fine. 
10| 7 ©| 41,0 | 445 30,4 ENE 1 Cloudy. 
2 of 50,0 | 46,5 30,17 ' NE | 1 Fine. 
11 7 of 38,5 | 44,5 30, ob „ Fair. 
2 0 50,0 | 46,0 30, oo ' ENE | 1 Fine. 
1217 O 33,0 | 42,0 29,93 | ENE | x Fine. 
2 0 54,5 | 45,5 29,95 | NE | 1 Fine. 
13] 7 o 37,0 | 44,0 30, 14 SSW | 1 |Fine, 
2 o 50,0 | 48,0 30,14 | SW | 1 Fine. 
147 / 41,0 | 45,0 30, 15 SW | 1 Fair. 
2 0 50,0 | 48,0 30, 9 SW II Rainy. 
157 O| 44,0 | 48,0 29, 84 [0,052 WNW 1 Fine. 
2 0 52,0 So, o 29,96 | NW | 1 Cloudy. 
16] 7 o] 35,5 | 45,0 |30,06 | NNE | x Cloudy. 
| 2 ol 47,0 | 47,0 130,05 | NE | 1 [Fine, ” 
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METEOROLOGICAL JOURNAL | 
for March 1779. | | 
Time. |[Therm.|/Therm.|Barom. |Rain. | Winds. | + 
without|within, 3 1 
— — — —— Weather. 
H. M. Inches. Inch. | Points. I Str./ | 
7 Of 40,0 | 44,5 29,95 S by W | 1 Cloudy. 
2 o 50,0 | 47,0 29, 89 | SW II [Fine. 
7 o 44,90 | 45,5 29, 64 o, 381 SSE | 1 Rainy. 
2 cl 52,0 | 49,0 20, 63 SE | 1 Fair. 
7 0 43,0 | 48,5 29, 64 W by 5] 1 Fine. 
2 o 54,5 | 51,0 29,72 W by S| 1 Fine. 
7 ol 50,0 | 51,0 20, 80 [0,029 |S by W | 1 Cloudy. 
2 0 56,0 | 54,0 [29,79 SSW | 1 Fine. 
7 0 46,0 | 52,0 [29,72 WSW | 2 |Cloudy. | 
2 of 49,5 | 53,0 [29,79 W by 8] 2 |Showery with fun-ſhine. 
7 ©| 45,9 | 49,0 30, 27 [o,oio|W by S| x Fine. 
2 of 55,0 | 52,0 [30,34 | SW | 1 Fair. 
7 ©| 49,0 | 51,0 30, 33 SW | 1 Fair. 
2 0 57,0 | 52,0 [30,36 SW | 1 Fine. 
7 o 47,0 | 49,0 [30,32 | SSW | 1 Fine. 
2 0 62,0 | 53,0 30, 35 SW II Fine. 
7 0 39,5 | 49,5 30, 31 NNE | 1 Eine. 
2 0 60,0 | 54,0 30, 29 NW | x Fine. 
26| 7 of 42,0 50, o 30, 15 NW | 1 Fine. 
2 ©| 61,0 | 53,0 130,07 NW II Fine. 
7 0 42,0 | 53,0 30,08 | NW II Fine. 
2 0 600 | 56,0 30, 17 NW II Fine. 
28] 7 of 42,0 | 50,0 30, 11 | NW | x Fine. 
2 o 73,0 | 52,0 30, 48 NE | 1 Fine. 
290 7 o/ 42,0 | 47,0 30, 40 NE | 1 fine. | 
2 ©] 73,0 | 49,0 30, 43 N by EI Fine. 
3007 0 38,0 | 35,0 30,35 | NE | ie. 
2 o] 51,0 | 48,0 30, 29 ' SE | Fine. . 
317 o 36, 0 | 44,0 30, 30 NE II Fine 
2 0] 57,0 | 48,5 30, 20 NE Ly Fine. bo 
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} 
| for April 1779. 
Time. Therm. Therm. Barom Rain. | Winds. | 
without{within. | 
| 8 a — ͤ([· — | — — Weather. 
H. M. Inches. Inch. Points. Str. 
Apr. 17 0 43,0 | 47,0 30, 44 NE | 1 Cloudy. 
2 0 50,0 | 49,0 30, 48 NE | 1 Cloudy. 
2] 7 o 38,0 | 44,0 30, 54 NE I jFine. 
2 of 56,0 | 51,0 30, 59 NE | 2 Fine. 
37 o 38,0 | 44,5 30, 49 NE | 1 Fine. 
2 0 62,0 | 58,0 30, 43 NE | 1 Fine. 
| 447 o 40,0 | 46,5 30, 25 NE I Fine. 
2 of 65,0 | 51,0 30,18 | WSW | i bine. 
| 5| 7 ©| 47,0 | 50,0 30, og | NE | 1 Fair. 
l 2 0 67,5 | 55,0 30, 5 | SSE | + Fine. 
| 667 o 47,0 | 51,o [30,03 | SE II |Fine. 
| 2 0 67,0 | 57,0 30, 25 SE 1 Fine. 
7 
| 57 of 51,0 | 52,0 30, 19 -j0,951j SSW | 1 Cloudy. 
| 2 o 60,5 | 57,0 |30,14 f S by W 2 Cloudy. 
| 80 57 o 53,0 | 54,9 29,84 S by W | 2 [Fine. 
| | 2 ©| 63,0 | 59,0 [29,73 SW | 2 [Cloudy and rain, 
907 ©| 43.5 | 535 29,77 ſo, 75 WSW | 2 Fine. 
| 2 Ol 54,0 | 55,0 [29,81 | SW | 2 Rainy. 
107 0 4495 | 495 29,97 [0,027 |W by S| 1 Fair. 
a 2 O 52,0 54,0 29590 SW I Cloudy with little rain. 
11] 7 O 53,0 | 51,0 30, 0 SW | 2 Fair. 
| 2 © 64,0 | 56,5 30, 3 { SW | 2 Fine. 
12] 7 0 51,0. | 52,0 |30,10 S by W | 1 Cloudy. 
2 ©| 62,0 | 58,0 [50,14 SW | 1 [Cloudy. 
13] 7 0 52,0 | 54,0 30, 12 |o,oto| SW | 1 Fair. 
2 ©] 66,0 | 60,0 30, 12 SW | 1 Fine, 
1447 o 48,0 | 56,5 |30,05 SW II Fair. 
2 071,0 | 61,0 29, 99 SW | 1 Fine. 
ic| 7 of 52,0 | 58,0 29, 85 ENE | 1 Fine. 
2 ©| 78,0 | 64,0 29, 86 SW I Fine. 
1667 o 51,5 | 60,0 [29,90 ENE | 1 |Cloudy. 
| 2 ©| 55,0 | 60,0 [29,90 | } NE | 1 Cloudy. 
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for April 1779. 


— Time. Therm. I herm.| Barom. [Rain. | Winds. 
withoutſwithin. 
— — — — 
H. M.) Inches. Inch. Points, Str. 
__ FI WE. TY op 7 8 
Apr. 17 7 o 48,0 | 53,0 30, 19 E by S 1 
2 o 55,0 | 55,5 30, 20 E by 8 2 
18] 7 ol 51,5 52,5 30,06 ESE | 1 
2 0 69,0 60, 5 29,99 11 
19 7 of 57,5 | 59,0 29,96 [o, 16 SSW | 1 
2 o] 68,5 | 62,5 30,03 SW | 1 
20] 7 o] 54,0 | 58,0 |30,09 SSW | x 
2 of 66,0 | 62,0 |30,07 SW | 2 
21] 7 o| 53,0 | 59,0 29, 82 ſo, 100 W by S| 2 
2 ©| 61,0 | 60,0 [29,7 S by W 2 
22) of 55,9 | 57,0 29, 81 o, 33 SSW | 3 
2 o] 60,0 | 57,5 [29,77 SW | 2 
23] 7 ol 47,0 | 54,0 20, 66 ſo, 210 W by S| 2 
| 2 of 56,0 | 56,5 [29,74 SW | 3 
24| 7 o 49,0 | 53,0 29, 60 10,245 SW | 2 
2 Of 4559 | $40 29,5 SW | 2 
25| 7 0 45,0 50,0 |29,78 [0,218 W by N. 2 
2 o 57,0 | 52,5 29,88 SW | 2 
26 7 of 49,0 | 52,0 [29,43 [9,994 W by S | 2 
2 of 58,0 | 54,5 29,55 | NW | 2 
27] 7 ©| 46,0 | 51,0 | 29,00 | SW | 2 
2 of 47,0 | 52,5 29,65 | NW 2 
2807 o] 45,0 | 50,0 |29,57 [2,045 WSW = 
2 ol 55,0 | 52,0 20,59 WS. 
29] 7 of 50,0 | 50,5 29,65 WSW. 2 
| 2 of 56,5 | 54,0 [29,69 IW by 8 2 
30] 7 o 45,0 | 50,0 29,74 | NE | 1| 
| 2 o] 59,0 | 53,5 129,79 | E by NI 1 4 


Weather. 


Cloudy. 
Cloudy, 


E ine. 
Fine. 


Cloudy. 


Fine. 
Fine. 
Fine. 
Fine. 
Fine. 
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Cloudy. 


Cloud Ys 


Cloudy and rain, 


Cloudy. 


Fair, 


Showery. 


Fine. 
Fine. 
Fine. 
Fine. 
Fine. 


Showery. 


Fine. 
Fine. 


Cloudy. 


Fine. 
Fine, 
Fine. 
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+ 


Time. |Therm.|Therm.| Barom. Rain. Winds. 
withoutlwithin. | 
— — — — Weather. 
{ [nches. Inch. Points. Str. 
— Ns Joh — 3 
17109 29,52 o, 342 NNE 2 * 
2-4 [29,51 NNW Rainy, 
13 © 29,80 021 NNE Fine. 
0 29,81 | SSW Fine, 
2:0 29,08 | IN by E, Rainy. 
2 0 29,05 N by E Rainy. 
17. © 29,04 o, 240 1 W Rainy. 
2 0 29,69 W Cloudy. 
3 29,05 | NNW | 1 Cloudy. 
6 Y 29,02 | NW Rainy. 
7 © 29,02 SSW | x Fair. 
2 © 29,80 SW Cloudy. 
7.0 29,71 SSW | 1 Fair. 
8383 1J29, 74 SW Showery, dut ſan-ſhine. 
7 Of 129,07 ESE | ine. 
2 0 4 29,0 I | ENE Showery. 
3 29,63 SSW Cloudy. 
2 © 29,77 SSW | 1 Fine. 
7 -Q 29,69 | ENE Fine, 
2 © | 29,04. SW Fine. 
3 29,07 WSW | 1 Fine. 
3 0 129,78 SSW | 1 Fine. 
= 29,87 | SW Fine. 
2 © 29,93 | SSW Fine. 
7 © 29,91 W | 1 Fine. 
8-2 29,90 | | WNW Fine, 
7 29,93 | SSW Fine. 
=: 29,97 | SSW Fine. 
38 29,92 88 Fair. 
2$ © 2993 W by 8 Fair. 
8 29,86 SSW Rainy. 
12 © 29,86 SW | 2 Cloudy and ſhowery. 
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for May 1779. 


METEOROLOGICAL JOURNAL 


[Time. Therm. Therm. [Barom.jRain, inds. 
| without U 
— — | — : Weather. 
H. M. Inches. Inch. | Points. Str. | 
7 of 58,0 | 61,0 [29,78 [o,o87 SSW | 2 Cloudy. 
| 2 Of 66,0 | 64,0 [29,80 SSW | 2 Fine. 
18] 7 o] 59,0 | 62,0 29,83 [ SSW | 2 [Ctoudy, with little ſun-ſh 
2 of 58,5 62,0 [29,58 | | SW | 2 Rain. 
19] 7 0 53,5 | 60,0 129,78 fo, 315 WSW. 2 
| 2 of 63,5 | 61,5 [29,81 4 WSW | 2 
20| 7 o] 52,0 | 58,0 [29,83 o, 146 WSW | 2 
2 of 58,0 | 59,0 129,88 a 
217 95555 | 57,0 139,02 [0,039] ! 
2 o] 60,0 | 59,5 [30,06 | 2 
227 ©] 55,0 | 58,0 130,16 I 
2 Of] 66,0 61,5 30, 16 I 
23] 7 958,0 | 59,5 30, 19 I ; 
2 0 78,0 | 66,0 30, 12 I 
2447 o 65,5 -| 66,0 30,3 1 
2 Of 82,5 | 71,5 130,07 I 
2507 o 62,0 | 60,0 30, 20 I | 
2 0 80,0 | 73,5 30, 20 i Fine. 
26| 7 o 54,5 | 61,0 30, 12 1 |Cloudy. 
2 0 75,0 | 70,0 30, 12 x Fiss. 
27] 7 o 57,5 | 64,0 30, 9 1 Fair. 
2 0 70,0 | 67,5 30, 12 1 Fine. 
28] 5 o] 54,5 62.0. 30,03 | 1 Fair. 
2 0 74,5 | 68,0 [30,02 | 1 Fine. 
29] 7 Of 64,5 | 65,5 [29,96 1 Fine. 
2 Of} 77,5 | 79% [39,04 | 1 |Fine, 
30] 7 of 56,0 | 64,0 30, 22 1 Fair. 
2 of 62,0 | 65,0 [30,27 | 1 Cloudy. 
31] 7 O| 56,5 | 57,5 [39,19 | 1 |Fine, 
| 2 ol 66,5 I 62,0 130, 20 1 Fine. | 
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„ I herm. Therm ; 


without 


„» 


Barom.] Rain. Winds. 


within. 


—— 


Points. 


Inches, lack. 


4 
* 


5455 
| 72,0 


56, o 


| 61,5 
| $225 


00000000000000000 
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00000 


000000 


— —— 


[30,15 


7850 
55% 
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A 
» — 


| Cloudy. 


Fine, 
Fair, 
Fine. 
Fine. 
Fine. 
Fine. 


Fine. 
Fine, 
Fine, 


Rainy, | 
Cloudy. 


E ine. | 
| Cloudy. 


F ine. 
Cloudy. 


Rainy. 
Showery. 
Fine. 
Fine. 


Fair. 


Fine. 


Cloudy. 
Fine. 
Fair. 
Fine. 
Fine. 
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for July 1779. 


Time. Therm. 
without 


Therm. 
within. 


— — 


000000000000000000000 


DID DID NWI NDSNIDSNIIDNWD NWN SID ND NNN NSD SW 


OOOOOOOOOoO0o O 


j 64,0 
| 68,0 


64,5 
| 69,0 


Barom.] Rain. Winds, | 
Inches. |Inch. | Points. Str. 
30,08 I Fine. 
30,00 1 Fine. 
29,85 | I Fine. 
29,81 I Fine. 
29,00 I Rainy. 
29,50 I Rainy. 
29,4] I Fine, 
29,35 I Rainy. 
29,52 2 Fine. 
29,35 2 |Showery. 
29,30 1 Rainy. 
29,48 1 Cloudy. 
29,76 I Fair. 
29,89 I Showery. 
30, 14 1 Fine. 
30, 17 1 Fine. 
30, 30 1 Fine. 
30, 28 I Fine. 
30, 28 1 Fine. 
30, 29 1 Fine. 
30,34 I Fine. 
30, 38 NNW | I Fine. 
30,41 N by WII Fair. 
30,42 I Fine. 
30, 33 1 Fine. 
30,29 I Fine. 
30,27 1 Fine. 
30,31 I Fine. 
30, 34 1 Fine. 
30, 38 1 Fine. 
30, 29 1 Fine. 
30,34 ine. 
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for July 1779. 


Time. berm. Therm. Barom.] Rain. inds. rn 
without|within. | 
— — | — — — — Weather. 
H. M. Inches. Inch. | Points.] Str. 
7 o 64,5 | 67,0 30, 25 ESE | 1 Fine. 
2 0 74,0 | 72,0 | 30,21 SE I Fine. 
7 o 67,5 | 68,0 30, 11 E byS| 1 Fine. 
2 o 85,0 | 75,0 |30,09 | SSE | 1 Fine. 
7 0 63,0 | 72,0 |30,00 SW | 1 Fair. 
2 0 77,5 | 70,9 [29,95 SW | 1 |Cloudy. 
7 o] 64,9 | 70,0 29, 88 | SSW | 1 Fine. 
a: 76, 0 | 74+5 29,84 | SW I Fine, 
7 ( 63,5 | 79,5 |29,72 NNW | x Fair. 
2 O] 62,0 | 70,0 20, 54 NW | 1 Rainy. 
7 o] 62,0 | 68,5 29, 58 [2,867] SSW | 1 Fine. | 
2 0 64,0 | 68,5 29,52 | SE | 1 |Showery. 
23] 7 o] 61,0 | 66,0 29, 33 [0,853] SE | 1 |Rainy. : 
2 © 60,5 | 68,0 29, 32 NE | 1 [|KRainy. 
2447 o] 61,0 | 66,0 29.63 NW II Fair. 
2 0 700 | 68,5 29,66 N by WII Fine. ; 
257 o 64,5 | 68,0 29,74 SSW | 1 Fair. 
2 0 74,9 | 79,5 29,71 NW II Fine. 
26] 7 o] 60,0 | 67,5 29, 76 ſo, 269 NNE | x |Fair, 
2 0 71,5 | 70,0 29,84 | NE | 1 |Fine. 
2717 o] 59,0 | 67,9 [29,92 8 1 Fine. 
2 0 730 | 70,0 29,97 SW | 1 |Cloudy. 
28] 5 o 64,0 | 660 29,85 WSW | 1 |Cloudy. 
| 2 o 78,0 | 74,9 29, 88 | SW | 1 bine. | 
20 7 of 67,0 | 71,0 29,81 ſo, o 29 SW | 1 Cloudy. 
I 2 ol 76,5 | 74.0 29,78 | SW | 1 [Fair. 
307 o] 64,0 | 69,0 29,67 SSW 1 |Cloudy. 
42 9 73,9 | 72,0 29, 9 | WSW | 1 |Showery. 
31] 7 of 62,0 | 69,0 29,79 [o,175| NW | 2 Cloudy. 
| 2 o] 66,0 | 69,0 [29,59 | | WSW | 2 Cloudy. 
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Cloudy. 
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| Cloudy. 
Fine, 
Cloudy. 
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Fair. 
Fine. 
Cloudy. 
Fine. 
Fair. 
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1466 ifs "Winds. | 
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Fine, 
Fine, 
Fine. 
Fine. 
Fine. 
Fine. 
| Fair. 
Fine. 
Fine. 
Fine. 

Fine. 
Fine. 
| Clo 

' . 
Fine. 

Fine. 
Fair. 
Fine. 
Cloudy. 
| Fi ine. 
Fair. 
Fine. 
Fine. 
Fine. 
Fine. 
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for September 1 779. 
Tune, Them Therm. b om] ain. . 
T7 without|within, 

H. M. J g | Inches. 

— | — — 
7 0 61,0 72,0 29,94 1 
2 0 7945 75,5 29,83 1 
7 0 93,O 7320 29, 80 * 
2 of 12,0 73,5 29,90 1 
7 ©} 59,0 | 72,0 429,99 2 
2 © ; 74.5 . 72,0 [29,98 h 2 
7 9.563.069, [29,91 1 
2 ©f 64,0 | 71,0 [29,96 l 
7 90 57, | 66,0 29, 76 l 
2 Ol 67,5 | 67,0 20,71 I 
7 ©| $15 63,0 [29,92 : 
2 0 06,0 | 65,0. [30,04 I 
7 J 590 63,0 30, 03 2 
2 0 70,0 | 68,0 30, o4 2 
7 of 63,0 65,5 - | 59,00 2 

2 0] 72, 69,0 30, o) 2 
7 o 55,0 J 65.5 30, 12 1 

| 2 0 65,0 ,| 66,0 30, 13 T 
7 9 62,0 64,0 | 30,07 I 
2 0 72,0 ,| 69,0 |30,10 „ 
7 Ol 59,5 04,0 30,17 1 
2 0 73,5 78, 0 30, 15 I 
7 9 $35 ;| 69,0 [30,03 I 
2 0 472,0 66,5 29,98 1 
7 ©| 61,0 | 66,0 30, 1 x * 
2 0 70,0 | 69,0 |30,07 I 
7 o 60, 065,5 30, 1 1 
2 Of 61,0 | 66,0 29,99 I 
7 ©O| 53,0 | 63,0 29,94 I 
2 ©] 68,0 .| 66,0 | 30,04 l 
7 o 62,0 | 64,0 [30,11 I 

1 2 o 72,0 | 69,0 | 30,20 I 
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2] 
28 
29 
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[Time. 
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Time. Therm. ſ Therm. Barom. Rai — 
without within. 
-| | = 8 Weather. 
Inch. — N 


* — 


h H. M. | Inches. 
; ' SE 444 
Oct. 1| o 53,5 | 62,5 [29,65 [0,079 I 
= 2 ©| 59,0 | 62,0. [29,74 | I 
2] 7 Q| 4592 54.0 12997 I 
2 0 545 | 57,9 30, | 14 
3] 7 0 4235 | 50,0 30 1 
2 0 52, | $2,0 2 
47 0 36,0 | 48,0 | 1 
2 0 55,0 | 50, I 
$17 0 4355 I 
2 © $535 I 
6] 7 © $2,0 I 
| 2 O. 55,5 1 
R $3z0 1 
:2 > $755 1 
8107 © 52, I 
22 $590 | N 
of 7 © 50, 5 [30,03 NE | 1 
2 © 58,0 29, 96 ESE | x 
10] 7 © 56, 29, 82 o, 256 WSW | 1 
a 58,0 a, 9o NW I 
1117 © $3,0 30, 11 [0,048] SW | 1 
2 © 57,0 130,08 SW | 1 
v1 76 37.0 20, 91 [0,030] SSW 1 
2 0 59,5 29,91 oW [1 
. o, [30,00 [9,07 5| WSW | 1 
2 0 02,0 | 30,00 | SSW | x 
1447 © 61,5 29,84 SE | 1 
2 0 6 63,0 29,70 SE | 1 
1517 © 60,0, 29,69 10,010} SSW I 
2 0 62,0 | 62,0 [29,67 ESE | 1 Cloudy. : 
6 1 | 08,0 29,40 O, 209 SSE. 3 Much rain and wind laſt n. 
2 0 50,5 129,40 | S by WI 2 [Showery. _ = 
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for October 1779. 


— 


erm. Barom. ] Rain. 
without within. TY 
[lnches, Inch. | Points. Str. 
ol 47,0 55,0 [29,63 f, % SW 
ol 58,5 | 57,0 [29,87 | | SW 
ol 54,0 | 55,0 [29,88 | SSW 
o| 61, 88,0 129.79 S by W 
o| 56,9 | 58,0 [29,59 S by E 
© | 02,5 SW 
0 58,5 SS w/ 
O 5070 WSW 
of 42.0 | 52,5 NE 
of 540 | 555 E by 8 
of 4,9 | $39 | E 
of $5,0 | 545 N by E 
o 47,9 57,5 [30,14 N by E 
0 37,9 | $325 3,14 NE 
9] $45 | 54+5 [39,18 E by $ 
of 60,0 | 56,5 [30,17 SEK 
of 54.5 | 60,9 30,15 BW 
* 64,9 62,0 13997 y- 
o 57,0 0 [29,95 
of Lp 2 opp | WSW 
O| 53,0 58,0 [29,89 [o, 1344 WSW 
0 35.5 | 58,9 [29,95 SW 
ol 56,0 | 55,0 129,69 o, 130 SW 
9 $720 | 570 | BW 
of 47,5 | 53,9 [30,06 Jo,221 | WSW | 
0 55.5 | $9,9 30, 12 & +... 
of 55,0 | 56.0 [30,12 | NNW 
of 52, | 59,0 30,21 NW 
of 54,9 | 57,9 [39,35 | J by W 
of 57,5 | 585 130,35 _ SW 
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METEOROLOGICAL] QURNA;L 
for November 1779. 


Time. Cherm.[FhermſBarom. Rain. 
vithoutſwithin 9 


2ůä — 6—— — — — 


Inches Inch. 


— 


PRE JE 


56,5 30, 30 2 
58,0 130,24 

5375 30,09 
50, 30,09 
54,5 30, 19 
5555 30,21 
56,0 [30,10 fo, oz20 
58,0 3018 
56,5 13.53 
570 130,11 
54,0 | 30,21 
$590 | 30,22 
43,5 | 39920 
65,5 30,18 
55,0 30,24 
$525. 139,24 
53.5 30,3 

$35 30,3 

51,0 30,2 

50, | 30,21 
48,0 | 30,10 
50,0 | 30,07 
46,5 29,92 | 
49,5. 29,76 | 
43-5 47,5 29,56 [o, ioo NW 
45.0 | 48,0 [29 44 | 
| 42,0 29,28 1,145 
40,5 | 42,5 29,22 NW 
36, | 40,0 28, 99 [0,122] WNW 
38,0 | 41,0 29, 0 SW 
349 | 39,0 29, 39 [o, 122 WNW 


Lz ol 41,5 | 41,0 [29,45 | | WNW | 1 
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Cloudy. 
| Cloudy, 
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| 1 Fair. | 
I |Showery and cloudy, 
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Rainy. 
|Showery. 
Fair. 
Cloudy. 
Fair. 
Rain and ſnow, | 
Fair. 
Cloudy and rain. 
Fair. 
Rainy. 
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for November 1779. 


. [Therm.| Therm. Barom.|Rain. | Winds. 7% Rs 
without|within. = | | 
— —— — Weather. 
| | Inches. Inch] Points. |Str. | 
1 e dee a EE | 
Nov.17] 8 04 37, | 39,5 [29,58 [0,018 1 Cloudy. 
2 O| 40,0 | 40,0. [29,52 | 1 Cloudy. 
18] 8 of 32,0 | 38,0 [29,58 x Cloud). 
2 ol 37,0 | 38,5 [29,02 | 1 Fine. 1 
19] 8 of 30,0 | 37,0 [29,04 I Foggy. 
2 o 40,5 | 39,0 29,58 I Fine. 
20] 8 o 32,5 | 37,9 129,40 | 1 [Cloudy. 
2 0 37,0 | 38,0 [29.29 J Cloudy, 
21] 8 o 35,9 | 36,5 [29,09 1 Cloudy. 
| 2 Of 42,5 | 39,5 29,15 1 Cloud) 
22] 8 of 36,0 | 38,0 29,25 I Cloudy. U 
> of jos | ans 4928 18 
23] 8 o 29,9 | 36,5 29, 20 1 Fair. 
2 Of 340 | 37,0 29,22 i Fine. 
24] 8 Of 340 | 355 [29,35 | [Fopey. 
2 0 37:5 29,45 I [Foggy and ſun-ſhine. 
25] 8 ©| 36,0 | 36,5 |29,15 1 [Rainy. 
2 40, | 37,0 29,09 i |Cludy and rainy. 
26] 8 43,0 | 38,0 28,75 I Rainy. 
2 41,0 28,93 x Cloudy. 
2718 ol 33.0 29,03 1 Cloudy. 
2 0 59,0 38, o 28,92 2 Rainy. 
28] 8 of 48,0 | 43,0 28, 84 2 Fair. 
| 2 of 48,0 | 46,0 28, 97 2 Rainy. 
29] 8 ol 35,0 | 40,0 28, 96 [o,580[N by WI 1 Rainy. 
2 0 43,0 | 43,0 29, 22 | NW | 1 |Fine. 
30] 8 0 37,0 | 42,0 [29,20 [0,189|W by NI 2 Fair. 
| | 2 of 45,0 | 440 [29,78 | | SW | 2 [Fine 
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43,5 
5.5 
$55 
58,0 
$35 


30,0 
36,5 


42,0 
| 33,0 
38,5 
3135 
3550 
40,0 
45.0 | 
40,0 
39,0 
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40,5 

47,0 
44,0 
47,9 
48,0 
43:0 
50,0 
4575 
450 
38,0 
425,5 
34-0 
| 3120 
| 3445 
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29,45 
29751 
29,26 
29,24 
29,29 
29,57 
29,05 
29,85 


30,13 


30> 29 
29,70 


29,52 


29,67 
29,88 


29,85 
29,00 


29,75 
29,75 


29775 


29,81 
29,56 
29945 
20 16 
29,00 


| 20,41 
29,57 


29,91 
29,88 


29,75 


41,0 


| 29,04 


30,07 


30,27 


ain. 


Points. Str. 


Inch. 


0,236 
0,253 


0,470 
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for Decemiber 1779. 
Therm, 


Ft ne. Therm. 
Jwithoutſwi 
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| ; — 
| | 1} 
| 
Weather. 
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eee r WES TEES 


| Cloudy. 


Rainy. 


[Rainy and cloudy. 
| Rainy, 


Fine. 


— ——— — 


Cloudy. 
Cloudy. 
Rainy. 

Rainy and * 


Much wind and rain laſt 0 
Fi ine. 


” . 
o 


Cloudy. 
Rainy and foggy. 


Fine. 


R ainy. 8 | 
Cloudy. | 


Cloudy, 
Fine. 
Rainy, 


Cloudy. 
Rainy, 
Fai To | | 


Cloudy and foggy. 
Snow and foggy 

Cloudy and toggy- 
Cloudy and foggy- 
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for December 1779. 


ime. Therm. Therm. 
ſwithoutſwithin. 
H. M. «|; 
Dec. 1) 8 of 49,0 | 46,0 
2 0 53,0 | 58,5 
18] 8 of 51,0 Fo, 5 
2 0 54,0 | 52,0 
19 8 o 50,0 | 51,0 
2 0 52,0 | 53,0 
20] 8 of 48,0 | 52,0 
3 8 50,0 52,5 
21] 8 o 44,0 | 49,5 
2 0 49,0 | 50,5 
22] 8 of 30,0 | 42,0 
— Ol 3155 | 42,0 
23] 8 o 31,0 | 37, o 
| 2 O| 3445 | 38,0 
2448 ol 26,5 | 35,0 | 
| 2 0 31,0 | 35,5 
258 o 20, 31,0 
2 0 28.5 | 31,5 
, 26] 8 o 29,0 | 28,0 | 
1 2 0 32,0 | 30, 
27 8 ol 330 32,0. 
20 5 33,0 
| 28] 8 0 30,0 | 35,0 
2 o| 36,0 | 35,0 
| 29 8 Of 36,0 30,5 
2 of 38,0 | 36,0 
30] 8 o 35,0 | 36,0 
2 Of 47,9 | 37,0 
31] 8 of 29,0 | 35,0 
1 30,0 30.20 


O 
LE 


> 
— — 


— —— 2 — 


— 


„„ „ „ „ „ 8 „ 
24 muß 5 


F 


Weather. 
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Foggy. 
Cloudy and rain. 
Cloudy, 

Fine. 

Cloud y. — 
Cloudy. 

Fair. 

Fine. 

Cloudy. 

Fine. 

Fair. 

Fine. 

Froſty. 

Fine. 
Foggy and froſty. 
Fine and froſty. 
Froſty. | 
Fine and froſty. 
Froſty. 
Froſty and foggy. 
Cloudy. | 
and ſnow. 
Cloudy. 


Foggy and rain. 
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bermometer without. } Thermometer within. 
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1779 Gteateſt 
Iklei cht. 


| 


1 Mean , | reateſt| 
Height. Height. 


Leaſt 
Hei ght. 


Mean Or 
Height. Height. 


„ 


February 50, 5 6 
March 730 | 
April 
May 
| June 


| 78,0 
— 82,5 2 


4 


422 


July 
Auguſt 


85,0 


September 79,0 
| | 7s 

October 

November 6955 | | 


December | 58,0 | 20,0 


Whole Year | | 


— 


, 


[ 


— — 


; | 


5 p 


3 
495,2 


53,8 


61,7 
68,0 
67.4 
63,4 


$432 


47, 


58,4 


48,5 
535 


56,0 
64.0 
19,0 
69,0 
81,0 
19,0 
78,0 
68,0 


05,5 


35,5 
58,5 28,0 . 


31,5 


— 


| 


38,2 30,61 | 
48,8 | 30,53 
39,63 
30,59 
30,27 


30,22 


48,1 
54,8 


* 
30,29 


30, 20 
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VARIATION NEEDLE. 


+ 


. 


—_— —é— 


- 


Month. | Js, | a | Pi. . 

July 2 22 19 22 29 22 38 | 22 31 
3| 22 16 | 22 13 22 35 | 22 27 

'4 | 22 25 | 22 35 | 22 21 | 22 28 

5 | 22 27 | 22 34 | 22 38 | 22 25 

6 | 22 18 | 22 34 | 22 37 | 22 54 

w 22 25 | 22 40 | 22 33 | 22 17 

8'f 22 15 | 22 34 | 22 25 | 22 34 

g | 22 32 | 22 39 | 22 49 | 22 39 

10] 22 18 | 22 28 | 22 16 | 22 34 

11 | 22 19 | 22 31 | 22 34 | 22 32 

12. 2 22 2 37 24-220 

1322 21 | 22 44 | 22 30 | 22 25 

14 | 22 17 | 22 34 | 22 oo | 22 14 

15 | 22 24 | 22 39 | 22 41 | 22 47 

22 21 | 22 34 1! 22 32 | 22 31 


Mean of all 22* 29/;. 


Mean, allowing for the error of the inſtrument, vide. ' 
vol. LXVI. p. 382. and vol. LXIX. p. 32 1. = 22* 28/. 
Therefore, as the variation at the Society's houſe : 
ſeems to be 15% greater than it ought to be by reaſon of 
the magnetiſm of the building (vide ſame place) the 
true variation ſeems to be 22? 42. 
Vol. LXX. RT 
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DIPPING NEEDLE. 
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Month. P. M. 


V/eſt marked 
end up 


2 
dt. Am 


Eaſt marked 
71 35 end up. 


—  —— 


Weſt marked | 
FS 7 end down. | 


| Eaſt marked | 
112 „ 
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XVII. Theorems for computing Logarithms. By the Rev. 
John Hellins; communicated by the Rev. Nevil Maſke- 
lyne, D. D. F. R. S. and Aftronomer Royal. 


Read March 16, 1780. 


HE utility of logarithms is ſo well known, that 

much need not be ſaid upon it. In our days he 
muſt be a ſlender mathematician who does not know 
that they are uſeful, not only in trigonometry, naviga- 
ion, aſtronomy, the calculations of compound intereſt 
Vol. LXX. T t 7 and 


And khtrinuitles, bur fo in the finding of fluents, and the 
Tüfrittattont of infinite ſeries, 
T bine of the greateſt wethematiciane that this king- 
dom ever protuced, as Sir ISAAC NEWTON, Dr. HALLEy, 
Mr. coTEs, and Mr. SIMPSON, have thought it not be- 
neath them to improve the conſtruction of logarithms, 
which ſ{trengly argues the utility of thoſe artificial num- 
bers, and may ſuggeſt to us that the conſtruction of them 
cannot be much further improved. 

Now, although we ſhould be very diffident in our ex- 
pectations of improvement in any part of the mathema- 
' tics after it has been handled by ſuch great men, yet, if 
the method of computing be in general long and te- 
dious, or if there ſtill remain any particular difficulty, I 
believe, no good reaſon can be given why every attempt 
to abridge the one, or remove the other, ſhould be diſ- 
couraged. The eaſy method of computing the loga- 
rithms of large numbers given in page 49. of Mr. $1MP- 
soN's pamphlet on Trigonometry is a proof that thoſe 
gentlemen, who were of opinion that nothing better was 
to be hoped for, or expected, than what they publiſhed 
on the ſubject in the beginning of this century, were 
miſtaken. And the following theorems, inferior to 
none as to convergency, and uſeful in deducing the lo- 
garithms of great fractions from thoſe of ſmall ones, or 

9 5 the 
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me logarithms of ſmall numbers from thoſe , of great 
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ones, may be conſidered as another proof of the miſtake - 


before mentioned. I have only to add here, that theſe 
theorems are new to me; and if they are ſo to, the pub : 
lic, I humbly preſume they will be acceptable. 


_ 
6118 17 
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2 — . 
The log. of =* log. of wr. * log. of = 5185 ——— 


DEMONSTRATION. 


2p+qf  2þ+29} _ 1 40 + 877 + 449, 
—_—_ = — X = — — 2 
250 T4P— 7 29 Tl 225 7197 I 7 457 

2 f : conſequently, og. 2 1.27 


pxpts 7 25 Ff F 277 
= log. —_ Q. E. D. BEL! 


COROLLARY. 


If q=1, and we write 7: for p, the theorem becomes 


log. "= = = 2 log. = + log. 24 7 which expreſſion 


perhaps is of more frequent uſe than that above. 


THEOREM II. 


Log. > = = 2 log. — log. —— 3 
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40 Mr. nELLINS's Theorems 


DEMONSTRATION. 


22822 2: therefore, log. 24 — 


2p +q © * „ p 
| 2pþ+24 2p +9 . 
log. —_ + log. 3% But it has been proved above, 
+9 _ — a 
that log. „ = 2 log. - 57 * + log. _— - If now we 
take = . a twice the laſt there will 3 
9 5 
2 log. — — log. 2 =2 g =o 
2þ +24 2 
— — that i s, 10 22 lo — 
2577 7 * 8. 7 > my log. 
Lp + al 


YET E. D. 
2 77 * 


COROLLAX I. 


Putting 2 Ts and n S p, as above, we have 

2 8 I 2n+1]* _ f 
2271 

I ſhall now ſet down Fake examples of a uſe of 
theſe theorems beginning with theorem 1. 


log. — — 


The ft example of the utility of this theorem may be itt 
computing the logarithm of the number 2. 


It is well known to mathematicians, that the compu- 
tation of this logarithm was formerly a very laborious 
I taſk : 


31 
for computing Logarithms. "yr 


| . and although the work be much ſhortened by help 
of the converging ſeries invented by the illuſtrious Sir 
ISAAC NEWTON, till the logarithm of 2 has not been di- 
rectly computed without many figures by any theorem 
I have yet ſeen. The eaſieſt computation of it that has 
come to my hands is in page 44. of the late ingenious 
Mr. THOMAS SIMPSON's pamphlet on Trigonometry and 


logarithms. His ſeries conſiſts of the powers of 3. 


If now we put = 1 in the theorem (log. 


2n+1 1 
ZT 11 
2 log. + + log. 3. Here then the fractions, whoſe odd 


powers are to bs uſed, are > and n; conſequently, in the 


= 2 log. 2575 


+ log. we ſhall have log: + = 


ſeries formed from , Do one half of the number of 
terms taken by Mr. s1MPsSON will give the reſult true 
to as — places of figures as his; and, from the frac- 
tion =, much fewer terms will ſuffice. To ſhow how 
faſt theſe ſeries converge I will ſet. down of each terms, 
enough to give the logarithm of 2 true to ten places of. 
figures. 


The 


312 Air. EIL INs's Theorems 
The odd powers of + divided By their j The odd powers of vy divided by their 


reſpective indices. treſpecti ve indices, 
142857 14286 iſt, c'o 5882352941 
01000971817 30 3d, 000000784721 
000001 189980 gth, o100000014086 
O*0000001 7 347 | ., A. —— 5 
' ©©0000000027 5 
0*00000000004. The ſum, o. 05880 g is 4 J. of ;. 


The ſum, 0*14384103622 is 4 l. of 4. | 


4 Log. 2. © 0011718303566 
—— 2 log. 5, 057530414488 
0*57 53041488 twice I. f. — 


Log. of 2. 0*69314718054 


| 


But it is obvious, that this operation gives not only 
the logarithm of 2 but that of 3 alſo: for the logarithm 
of 4 being given from that of 2, and the logarithm of; 
computed above, the logarithm of 3 is had, being = log. 
of 4. — log. of +. 

Log. of 4 138629436108 
Log. of + o- 25768207244 


Log. of 3 


109861228864 


Other examples of the uſe of theſe theorems in ſhewing how 


eaſily the logarithms of great fradtions are derived from 
thoſe of ſmall ones. 


If the logarithm of 2+ were given, or — we 


may very eaſily find the logarithm of : for (by the- 
orem 


* — Logarithms. 313 
1.) 2 log. + + lo 
orem ) g. 7+ Se 7 


tion, whoſe odd powers are to os uſed in the ſeries, is 
y and the very firſt term of it, will give the logarithm 
true to twelve places of fi Js 


= log. 5. Here the frac- 


Again, if the logarithm of 5: were to be n 
from that of 3+ found above, we ſhould have 2 log. 3; 
31 
gif —1 


+ log. 2 = log. 2 RY 


logarithm true to ten places of figures. 

In like manner, from the logarithm of we may find 
that of =; from logarithm of - that of ; 4 from the 
3 of + that of +, as 1s ons Hove, 


The reſpec- 


tive fractions for the ſeries will be , =, and >. 


7455 3 
Thus far the fractions I have taken have even num- 


bers for their numerators; let us now take one whoſe 
numerator is an odd number 3. Here 7 being = 3, 


log.) (3) = 2 log. + log. 74; and the fraction whoſe odd 


637 


powers are to be uſed is Hence we have the log. 


147 


of > (for 2-2 = ;) and may proceed to find the loga- 
rithm of 2 as above. But the logarithm of , may be 
directly derived from the equation thus: the equation in 
other terms is, log. 9 - log. 7 = 210g. 9 - 21og. 8+ log. 3; 
then, dy 8 log. 8 — 108. 7 = log. 9 — log. 8 
+ log. 8 $37 or log. & $22 log. ; 1 * log. 53 63 

3 


But 


Here the fraction to be uſed in 


the ſeries is zr, the firſt term of which will give the 


| 
| 


My. HrLLiHes YDrbrem ?- 


314 
But when the numerator of the fraction, whoſe loga- 
rithm is given, 18 odd, theorem 2. is more ee 4527 


For taking 2, as before, we have 2 log. 3 log. 5, 
where the fraction to be involved is r. Again 
25. And 
2 log. log. = log. +, where we have only to rakkb the 


2 log. 5 — log. 24 = log. 2, where the fraction is 2; 


difference of logarithms, as the logarithm of 2 as well as 
that of + is given. 

All the above calculations are of hyperbolic loga- 
rithms; but the ſame theorems hold good for Mr. 
BRIGGS'“Ss, or any other. I will give an example in the 
computation of BR1G6s's logarithm of 7 from others 


already known. 

Let the logarithms of 1 0. =] 50, be given; 
I 
1 


and then 2 10g. 50 


then (by theorem Lo): 


5 — log. 49 Or 


log. 49 = log. 7. 
- o oo436480 540245 


— 42429: Kc. 
19501 


- ] 00000221567 5128 


- = 0©00438090215373 
- . 084948500 216801 


— ——  _—— 
F 


0*'84509804001428 


SCHOLIUM:. 


 8CHOLIUM. 


Neither the number 2, nor the fraction 5+ is choſen 
25 the moſt advantageous to begin with in computing a 


table of logarithms; but they are taken as ſome of the 
firſt that occurred, to ſhow the uſe of theſe theorems. 


Perhaps there are other inſtances in which they would 


be ſhown to much more advantage; but I hope their uſe 
will appear from the few examples given. They may 
indeed be transformed ſo as to be more commodious in 
particular caſes, and there may be ſome others derived 
from them, one or two of which I will here put down. 


It is evident from theorem I. and 2. that 2 log. 572 

25 ＋7 F a 

ie SED. = 2 loo. = - log. ; conſe- 
of I fs 8.27 S 25715 

4 21 D 225 ＋7 _ 

quently, 2 log. T + 2 log. JETT 8.27 „or, 


log. 2H = log. RS + log. = DS which may be 


called theorem 3. 


Again, this equation may be thus expreſſed: log. 


27 ＋ 40 
2p+9q=- log. 2 p log. 2577 2q- log. 25494 log. 8 28 


and, by tranſpoſition, 2 log. 257 log. 2þ+ 24 log. 25 


by log. 2 = "* 7" , Which may be called theorem 4. And 
2þ + al '—47 
this is, in effect, one of the theorems given by Dr. HAL 
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316 MF. MEI eren 
Er, in the Philoſophical Tranſactions, No 2 165 and of 
which the doctor ſaid, it converges ſo very * _— in 
| His opinion, nothing better was to be hoped. - | 
There are yet ſome contrivances different den mom 

mentioned in the beginning of $HERWIN's book of ma- 
mematical tables, or any other that have come to my 
hands, whereby the labour of computin g a table of loga- 
rithms is ſhortened; but to explain them would require 


more time than my preſent ſituation affords me. 

v2 The obſervations and reaſonings which led me to the 

4 diſcovery of the above theorems, I imagine, need not here 

be mentioned. Such as they are, I beg leave to lay them 

before the candid and ſkilful in theſe matters, in hopes 
that the invention wilt APPEAL to mem, as it does to me, 
a uſeful one. 5 

It has, indeed, been objected by a gentleman of my 
acquaintance, that improvements in the conſtruction of 
"logarithms cannot now be uſeful, becauſe togarithmas are 
already conftructed. 

I anſwer, that argument, if it has any weight, ope- 
rates equally againſt Sir ISAAC NEWTON, Dr. HALLEY» 
Mr. coTEs, Mr. SIMPSON, and ſeveral other ingenious 
mathematicians; for logarithms were invented,. and 
tables of them conſtructed, before their time; fo-that if 
I ſhould be thought to have miſemployed my time in 

improving 
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for: computing . Ae 312 
improving the/ computation of theſe artificial numbers, 
I have ſome conſolation in thinking that I have therein 
followed the example of the very reſpectable company 
juſt mentioned. 

1 traſt, en that, with mathcmaticians, every 
improvement in calculation will be acceptable. 
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XVII. Connoi _— ces effentielles pour juger de quelqiie Eſptte 
| otvelle de Moulin & Cannes qibon priſe — * 
"111 Monfieur Cazaud, Membre had la Societe _ 


193 (£1 1 g f 1 j 1 ; 1 
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Read March 16, 1780. 
l Yon exigeoit d un homme qui a une maſſe conſider- 
able a deplacer, qu'il en connut exactement le poids, 
avant d'y appliquer le levier, on exigeroit ſouvent une 
choſe impoſſible; mais la maſſe une fois ſouleyee avec le 
dixieme levier, ſi les neuf premiers n'ont pas rèuſſi, on 
ſcait la reſiſtance qwil faudra deſormais lui oppoſer. 
Les premiers moulins a ſucre ont étè faits ſans prin- 
cipes; cela deyoit ètre: il eſt vray qu'on y a fait peu ou 
point de changements eſſentiels; on en propoſe tous les 
jours qu'on regarde comme tels, et qui dans la pratique 
ſe reduiſent a peu de choſe. Je crois pouvoir dire ſans in- 
_ diſcretion que le peu de mecaniciens que pay vu diriger 
leurs vues vers cet objet, n'ont pu me repondre lorſque 
je leur ai demande à combien ils evalugient la reſiſtance 
des cannes: Javoueral avec la meme franchiſe que 
Javois 
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Favois fait moi-meme pluſieurs experiences tres cou- 
teuſes et fort inutiles, ſans avoir pris la peine de repon- 
dre 4 ma queſtion, dont je ne ſentois que machinale- 
ment Iimpertance: ſur quel principe les autres; agiſ- 
ſoient - ils? fur quel principe avois-je moi- mème agi? 

On conſtruiſit a Londres il y a onze ans une machine 
à feu deſtinèe auſſi a preſſer les cannes: Pauteur m'en 
parla; je lui fis ma queſtion ordinaire, il me repondit 
qu'il evaluoit la reſiſtance a fix milliers: ſa reponſe qui 
preſentoit une idee preciſe nvautoriſa a le prier de me 
communiquer les fondemens.de cette evaluation; iLme 
repondit qu'il etoit impoſſible que la reſiſtance fut plus: 
confiderable- quil ne Pavoit ſuppoſèe; je le priai de me 
permettre de reflechir ſar une idée qui me vint dans ce 
moment la, et qui me paroiſſoit meriter d etre appro- 
fondie. La voiei; Jetablirai des faits, il ſera facile d ap- 
precier mes conſequences. 

On connoit le mecaniſme-de nos moulins a beſtiaux, 
ils ont ordinairement de 45 à 55 pieds de diamettre, ſup- 
poſons 50. On applique deux mulets a environ un pied 
de chacune des extremites dun bras qui traverſe le grand 
role auquel eſt attache le cylindre du milieu; ce cylindre 
a 17 ou 18 pouces de diamettre; la reſiſtance des cannes 
ſe trouve donc a neuf pouces du centre de Faction; il 
faut pour la. vaincre un effort continu de quatre mulets 


appliques 
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appuquss à un levier denviron 44 picds; cet effbft equi- 
Laut à 600 livres, à raiſon de 130 par mult. Dans 24 
pieds il I a 32 fois neuf pouces, ou 32 fois 60 livres; 
donc la reſiſtance des cannes eſt d'envirori 19 milliers 
dans un moulin à beſtiaux; car il faut eſſentiellement 
remarquer qu apres une demie heure de travail les qua- 
tre mulets ſont en eau, et qu'on ne les W que de 
1 heures en deux heures. : Wege 

Apres cet expoſe rauteur de la machine a feu me at 
qu'il pouvoit facilement tripler, quadrupler meme, ſa 
puiſſance fi cela etoit neceſſaire; il ne me demanda point 
d'autres details, qui m' auroient ſans doute ſuggere des 
alors quelques idees qui me ſont venues depuis; a Vin- 
ſpection d'un autre moulin propoſe je perdis de vue la 
machine à feu; deux ans après on me dit quon Favoit 
envoyee à la Jamaique, ſen ignore le ſucces, que la re- 
nommee auroit probablement fait connoitre ſi elle eut re- 
pondu aux idees de Vauteur. 
Voici quelques autres obſervations qu'il faudroit join- 
dre a la connoiſſance preliminaire et, je crois, eſſentielle 
que je viens de donner. 

Sil ne Yagifſoit que de vaincre (n'importe en combien 
de tems) la reſiſtance de 19 milliers dont Jay parle, on 
concoit queen appliquant effort continu de deux hommes 
qu'on évalue à 50 livres, au bout d'un levier de 388 

2 | pieds, 
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fur let Moulins a Cannes. 321 
pieds, on auroit un produit egal à celui des quatre mulets | 
du moulin ordinaire, mais alors on n'obtiendroxt quen 
douze heures, ce qu'on obtient dans une ſeule avec 5 
2 mulets. 

I faut ſcavoir auſſi que ce moulin \ ſd, + au _ 
on eſt oblige. de conſacrer au moins 36 mulets, ne donne 
cependant, une heure dans Pautre, quenviron 80 4,100. 
gallons de liqueur, et qu'un bon moulin a Peau, tel qu'il 
le faudroit pour faire ce qu'on appelle rondement 2 50 a. 
300 bariques de ſucre dans la bonne ſaiſon, doit donner 
160 à 200 gallons de HY par heure, une dans 
autre. | 

Il faut ſqavoir auſſi que pour 8 ces 160 ans 
ae liqueur dans le tems ſec de Mars ou q Avril, les cylin- 
a xes qui preſſent les cannes doivent tourner deux fois et 

demi dans une minute, comme pour en donner deux. 

cent dans le mois de Janvier. | 

Il faut remarquer auffi que la difference du e 
des deux moulins dont je viens de parler, ſuppoſant ne- 
ceflairement une difference egale ſoit dans les reſiſtances. 
vaincues, ſoit dans les tems employes à l les vaincre; la re- 
ſiſtance qu'il y auroit a vaincre dans un nouveau moulin. 
qu'on auroit deſſein de rendre equivalent à un excellent: 
moulin a eau, devroit donc etre ſuppoſce d' environ 38: 
milliers, ou bien la puiſſance deſtinèe a la vaincre, devroit: 
Par- 


* > 


322 Connolſunces effentielles ſur ler Moulins q Cannes, 
Parcourir dans une heure, Feſpace que les mulets du 
moulin ordinaire a beſtiaux, parcourent en deux; 

Si le peu de principes que je viens d'etablir, euſſent Qte 
connus, il eſt probable que les auteurs de beaucoup de 
moulins propoſes n euſſent pas perdu leur tems a les ima. 


giner, ou. que differentes Academies en euſſent moins 
perdu a en faire Vexamen. 
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XIX. Allount F an Ofifcation of the Doracie Dutt 
By Richard Browne Cheſton, Surgeon to the Infirmary 
ip Glouceſter; communicated by Mr. Henry W atlon, 
Surgeon io the Weſtminſter Hoſpital, 55 6 


Read April 20, 1780. 


AMES JONES, twenty-two years of age, was ad- 
mitted into the Glouceſter Infirmary, June the 5th, 
1779, for very troubleſome: pains in his back and hip, 
which, from every circumſtance of his a ption, were 
ſuppoſed rheumatic. 
Upon a particular examination a few days afterwards, 
the right hip wis Obſerved to be fuller thai it ſhould be; 
but the thigh ſeemed very little altered from its natural 
ſtate. A blifter was applied over the joint, and the uſual 
anti-rheumatic remedies were preſcribed by the phyſi- 
cian under whoſe care he was admitted. In about a fort- 
night he complained of a violent pain in his knee, for 
which another bliſter was ordered to the head of the 
fibula, During this time he could move about the ward 
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Mr. CHESTON's Account of an 
by the affiſtance of a ſtick, but ſoon after not without 


| crutches. 


His thigh now increaſed in bulk, and became cederna- 
tous; for which reaſon another bliſter was applied about 
the middle of it, and his knee getting into a contracted 
ſtate, a volatile liniment was rubbed on that part. As he 
now could not move about, even with the aſſiſtance of 
crutches, he took to his bed altogether. 

From this time the enlargement of his thigh advanced 
very faſt, and his knee became contracted in proportion; 
ſo that the thigh had got into the ſame kind of relaxed 
poſition the limb is frequently placed in when the bone 
is fractured, 

Soon afterwards he began to find ſome difficulty in 
the diſcharge of his urine, which by degrees increaſed ſo 
much, that the medicines preſcribed for his relief in 
this particular, not having the deſired effect, and his 
belly appearing to be diſtended from this cauſe, a catheter 
was attempted to be introduced, but it could not be made 
to paſs the neck of the bladder: a bougie, however, en- 


tered the bladder with eaſe, and ſome water came off 
upon withdrawing it. 


From this period, by means of very oreat exertions of 
the abdominal muſcles, and by occaſional preſſure exter- 
nally, he uſed to diſcharge his urine; but it came away 
I in 
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in ſmall quantities only at a time, and ſeemed to empty 
the bladder but very little; for a tumor, which for many 
days had been perceptible on the left fide, and which 
evidently contained a fluid, afforded the uſual feel of a 
diſtended bladder. 

He now ſuffered very violent pains all over the abdo- 
men, but particularly about the region of the pubis, ſo 
that he could not bear the preſſure uſually made for 
ſome time paſt to force off his urine; and, as the catheter 
could not enter the bladder, and the introduction of the 
bougie was of very little ſervice, his urine now began to 
dribble away involuntarily. 

His fever, at intervals, was very conſiderable, his 
ſtrength failed him very faſt, and he received no benefit 
from any medicines but opiates. In this moſt deplorable 
condition he languiſhed till the beginning of October, 
when the violence of his pains began to remit, and he 
gradually drooped into a ſtate of inſenſibility till the 
tenth of October, when he died. 


DISSECTION. 


The integuments of the abdomen felt harſh and dry, 
like a piece of parchment. The veins were much en- . 


larged, and their branches could be traced all over its 
XX 2 ſurface 


> - LO 
% 45 - _— \ [ 
C * Py 


of Ta FI A 
— un 


#4 _ 
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Yurface in a very diſtinct manner. On the left ſide there 
ſtill remained an evident fullneſs, which puſhed the inte- 


guments forwards to the ſize of two fiſts, iq 
tàined a fluid in confiderable quantity. 7. 
+ The thigh ſtill continued in the ſame poſition and 


cumſtances, and the diſtenſion of the abdomen, nothing 
particular could be obſerved externally, at the lower part 


of the abdomen, on the right fide more than on the left. 


Upon examining the cavity the inteſtines preſented 
themſelves nearly in their natural ſituation: their ap- 
pearance was ſound, but in general they were much in- 
flated. The tumor on the left ſide proved to be the blad- 
der diſtended with urine, ſlightly adhering to the peri- 
toneum; and this, together with the colon paſſing on to 
its termination in the rectum, filled up the iliac region 
on that ſide, whale the right ſide, and indeed more than 
half the pelvis, was fully occupied. by a confuſed irre- 
gular mafs, ſeemin gly formed of ſcirrhous — 
bone, and ftone.. 


A SEE C 
Ew ACY EIS r 
8 — —A4 DH _-_ * 


As a large cartilaginous ſubſtance '* arifin g from this 


na ſeemed to cover the bodies of the vertebræ, I re- 
moved the inteſtines, and purſuing this ſingular. appear- 


(a) This ſubſtance, when firſt taken out of the body, appeared cartilage 
nous; but when dried was perfect bone, 


ANCE, 


Mfcation of the Thoracic Dut7. 3 
ance, traceiꝭ it upwards in the courſe of the ſpine, and of 
the large blood veſſels, to its termination ſomewhat above 
the kulneys:: i _ 1 6. % hien 
Upon laying, bare the ſternum and ribs, to inſpect thes 
cavity of the thorax, the cartilages preſented themſelves. 
in the whiteſt Rate l ever ſaw, approaching nearly to the 
colour of writing paper, ſtill retaining their natural firm- 
neſs and texture. 

The lungs. were in a full ſtate-of diſtenſion, and ſtud- 
ded in many parts with the ſame kind of cartilaginous 
ſubſtance which appeared ſo plentifully in the lower 
cavity. 
Suſpecting that the arterial ſyſtem might, ! in ſorne 
meaſure, be affected by this prevailing diſeaſe, I ſepa- 
rated the heart from the lungs, for the purpoſe of exa- 
mining its larger ſyſtem of veſſels, and, dividing the aorta 
juſt below its curvature, found, upon examination, the 
heart very flaccid, empty, and of a much ſmaller ſize 
than uſual in adults of the age of this patient, but ſound 
in every reſpect. 

The ſemi-lunar and mitral valves were not at all diſ- 
eaſed, nor was there the ſmalleſt deviation in any part of. 
the aorta. from the moſt healthy ſtate, though it was in- 
tirely ſurrounded by this ſingular ſubſtance. from the 

paſſing 
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paſſing off of the eceliac artery to where i it ! into 
the two iliacs. el 
On raiſing the aorta from the > n after I had di- 
vided it at its curvature, I found a fingular firmneſs on its 
right fide, like a piece of hard pack-thread, and exactly 
in the ſituation of the thoracic duct. I continued my 
diſſection therefore with great caution, and at ſuch an 
extent as to take in the vena azygos, and afterwards 
found upon clearing it at my leiſure, that it really was 
the thoracic duct, intirely plugged up with offific 1 
from immediately above the receptaculum ch yl. 
Unfortunately, being much ſtreightened for time 
when I opened the body, I was obliged to take out the 
parts for a more careful examination at home, which de- 
prived me of the opportunity of aſcertaining the above 
circumſtances at the time I ſeparated the parts, and con- 
ſequently of inquiring how much further up this ſingu- 
lar offification extended, and in what ſtate the duct might 
The vena” 
azygos, as well as the aorta, was perfectly ſound. 
The vena cava was not ſo free from diſeaſe; for though 
it bore externally a natural appearance, when laid it open 
from finding a ſingular feel within, I found that its ca- 
vity was above half filled with a firm inelaſtic ſubſtance: 
this 


be at its entrance into the ſub-clavian vein. 
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this ſubſtance originated from its internal ſurface near 
the entrance of the emulgent vein, attached to it here 
and there by ſmall points, till about the projection of the 
ſacrum, where the cavity of the vein was almoſt filled up 
with a continuation of the ſame ſubſtance. 

The ſpleen, pancreas, and liver, were perfectly ſound: 
the gall bladder very ſmall, and quite empty; its ducts 
in a natural ſtate. 


The kidnies were much increaſed in their ſubſtance, 
externally more livid than uſual, and ſeemingly in a 
ſtate of inflammation. The ureter on the right ſide was 


much enlarged, and contained a conſiderable quantity of 
urine, which ſeemed retained there by the diſtenſion of 
the bladder. The left ureter was of its natural ſize and 
appearance. The coats of the bladder were conſiderably 
thickened, but preſerving externally as well as inter- 
nally its moſt healthy appearance. 

It may be neceſſary here to remark, that as the blad- 
der could not expand itſelf laterally, it was extended 
upwards in an oblong form, not unlike that of acalf's, but 
did not appear capable of containing more than a quart. 

The tumor which occupied the right iliac region, ex- 
tended itſelf irregularly in all directions, and appeared 
outwardly to have deſtroyed or brought on an abſorption 

of 
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of a principal part of the os inmominatum, ſo far as this 
could be aſcertained by GY a probe into it in dif- 
ferent directions. 

The manner in which a portion of this tumor prefſed 
on the neck of the bladder readily accounts for the dif- 
ficulty of paſſing the catheter, though a bougie eafily 
ſlipped in, and gives us a reaſon why the patient was 
unable to empty his bladder for ſo long a time before his 
death. 

Thedegreeof injury the os innominatum has ſuſtained 
cannot yet be certified, the tumor not being ſufficiently 
reduced by maceration. Where the bone is cleared from the 
ſurrounding ſoft parts, it appears to have ſuffered a great 
loſs of ſubſtance, and, as the tumor diffolves, a large 
quantity of bony matter now deprived of its connecting 
medium is continually ſubſiding to the bottom of the 
veſſel in which the tumor is macerating. 

The preparation of the thoracic duct was at firſt put 
up in ſpirits to preſerve its original appearance, and in 
this ſtate I brought it with me to London. Upon ſhew- 


ing it here to ſeveral anatomical gentlemen, they were in 


doubt whether there might not be yet remaining ſome 
ſmall cavity in the duct, and were therefore defirous I 
ſhould take the preparation out of the ſpirits to be exa- 
mined more accurately, This I readily complied with, 

| and 
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and it Was e examined very circumſtantially 
by Dr. HUNTER, Mr. WATSON, Mr. J. HUNTER, and Mr. 
CRUIKSHANKS, Who honoured me with a viſit for that 
purpoſe. 5 

The appearances which theſe gentlemen particularly 
noticed were, that the duct was completely filled up, ex- 
cepting at the lower bulbous part, commonly called the 
receptaculum chyli, where, indeed, there was room 
enough for air to paſs between the coat of the duct and 
the adventitious ſubſtance within it; ſo that the recepta- 
cle, which before appeared flat, upon throwing in air 
became rounded and fully diſtended: but this air was to- 
tally confined to the receptacle, and could not be forced 
up the duct in the ſmalleſt degree. The receptacle was 
then ſlit open, and an attempt made to paſs a briſtle up 
the duct, but this was found impoſſible. 

Mr. CRUIKSHANKS afterwards endeavoured to force 
mercury up the duct, but not the ſmalleſt particle would 
pals, | 

From theſe different examinations we were all tho- 


roughly convinced, that the receptaculum chyli was not 
ſo completely filled up but that it might receive a ſmall 
quantity of fluid, yet the duct itſelf was totally imper- 
vious, without a poſſibility of admitting any. 
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| The coats of the duct did not appear to have = | 
gone any morbid change: for in ſorme places Where the 
ſubſtance it contained was not ſo ſtrongly attached but 
that the coat would admit of being raiſed from it, they 
were found in a perfect natural condition. At other 
places, where the attachment was inſeparable, there was 
a greater appearance of oſſi fication externally; but this 
we were convinced aroſe merely from the thinneſs of 
the coats in that part, where the receptaculum chyli was 
laid open, the ſubſtance within it appeared of a mem- 
braneous nature very fimilar to that found in the vena 
cava of this ſame ſubject, but more laminated. We pre- 
- ſumed, that the ſame kind of membrane had been con- 
tinued through the whole of the duct, but was now be- 
come pretty completely offified in all that portion of the 
duct which we were in poſſeſſion of. 
A ſmall body, reſembling a _—_— Sund © on the 
fide of the upper part of the duct, was opened by Mr. ]. 
HUNTER, Who found the ſame offific diſpoſition in this 
little body, as we before noticed inthe duct itſelf. 
We next examined the fabſtanee that partly filled up 
the vena cava. It was in length about four inches; at 
the upper end, broad and conical; at the lower, much 
narrower and rather rounded. Its furface appeared irre- 
gular and granulated with ſmall bony particles. It 
4 appeared 
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appeared flattened, perhaps from the preſſure of the 
blood conſtantly moving over it; for having made a ſmalt 
opening with a lancet into the narrow part of this ſub- 
ſtance, we could paſs a probe very readily both upwards 
and downwards, ſo as to convince us, it was really hol- 
low all the way. Upon introducing a blow-pipe, the up- 
per part was expanded into a large cul de ſac, and the 
lower diſtended pretty much like a large veſſel. The ap- 
pearance of this man during his illneſs, as well as at the 
time of his death, was exactly ſimilar to what I had fre- 
quently obſerved in patients who had lingered under, 
and been deſtroyed by, flow inflammations of the viſcera. 
His complaints in the abdomen only indicated a diſeafed 
bladder, and, for that reaſon, I opened him : for he was 
not even ſo much emaciated as we often find patients 
under that diſeaſe. | 
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XX. An Account of the Ehre of Elettricity in Jhortehing 


Read May 11, 1780. 


VERY new fact in a ſcience being an acquiſition to 
it, I beg leave to lay before this Society the follow- 
ing diſcovery, which I made ſome time ago, relative-to 
electricity ſhortening wire by its paſſage through it. The 
following experiment I hope will clearly illuſtrate it. 


F 


EXPERIMENT. 


I took a piece of hard-drawn iron wire, ten inches 
long, and one hundredth of an inch in diameter. This 
wire was held in a perpendicular poſition between two 
braſs pinchers, the upper one of which was connected 
with a glaſs pillar, in order that the whole charge of an 
electrical battery might paſs only through the wire 
faſtened between them. Theſe upper pinchers were 
moveable, for the ſake of ſlackening the wire occa- 
fionally; and, in the experiment, they were fixed with 

1 a ſcrew, 
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a ſcrew, ſo that the wire hung ſomewhat looſe between 
them and the lower ones. I then charged a battery, 
containing twenty-ſix feet of coated ſurface, till the index 
of the electrometer was raiſed to fifty degrees: it was 
then diſcharged through the wire, and, immediately 
after, the wire was ſeen to ſhorten by its drawing nearer 
to a ſtraight line between the fixed pinchers. If the wire 
was put ſo looſe that the moving of the upper pinchers 
three quarters of a tenth of an inch, or ſeventy-five 
thouſandths, would draw it juſt ſtraight, one diſcharge of 
the battery through it would then draw it to a ſtraight 
line. I diſcharged the ſame battery nine times through a. 
piece of the ſame wire, which was alſo of the ſame length, 
which was ſlackened each time before the diſcharge 
went through it. There were preſent Sir JOHN PRI NLE, 
the hon. Mr. CAVENDISH, Mr. SMEATON, the Rev. Mr. 
MICHEL, Mr. RUSSEL, and Mr. WHITEHURST. After the. 
ſixth and ninth time Mr. suEATON meaſured the wire, 


and found it to have ſhortened in the proportion of three 
quarters of a tenth of an inch each time. . 

I: afterwards diſcharged the battery fix times more. 

through the ſame piece of wire, which made fifteen, 

times in the whole, and found it had continued ſhorten- 

ing nearly in the ſame proportion, the wire having W 

ſhortened by the fifteen ſtrokes full one inch and one. 
tenth, 
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tenth, vis, its whole length being now: vixedy eight 
inches and fine teriths inſtead of ten inches that it was 
at firſt. I then weighed it in a pair of ſcales that would 
turn with leſs than the eighth part of a grain; but could 
not perceive, that there was any ſenſible difference in 
the weight. I tried it with a you of W and it 
; ſeemed to be rather thicker. 
* intended to have paſſed ſeveral more diſcharges of 
the battery throu gh the wire, but the ſixteenth melted 
it. | 
I have likewiſe ſhewn this e effect of elec- 
tricity to Dr. PRIESTLEY, Mr. MAGELLAN, and ſeveral 
other gentlemen, in whoſe preſence I paſſed ſix diſ- 
charges of the ſame battery through a piece of the ſame 
wire, exactly ten inches in length; and on meaſiifing it, 
it was found to be ſhortened four tenths and a half of an 
inch, which is juſt three quarters of a tenth for each diſ- 
charge. Dr. PRIESTLEY then took a piece of the fame 
wire, of exactly the fame len gth, and heated it red-hot 
in the common culinary fire. This wire being after- 
wards meaſured was found to continue of its original 
length of ten inches, not being i in the leaſt ſhortened. 
I have generally found, that if the iron wire was firſt 
annealed in the My fire, the ſame ſtrength of charge 
melted 8 ; 


I have 
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I have alſo tried a piece as copper wire, gilt with ſil- 
ver, and of the ſame dimenſions as the iron wire, and 
find, that the ſame charge, diſcharged through 1 it, ſhortens 
it one twentieth of an inch, VIS, two-thirds of what the 
iron wire was ſhortened. The ſame ftren 2th of electrical 
charge, as near as could be meaſured by an electrometer, 
which paſſing through the iron wire, made it viſibly 
red-hot in a bright day, the ſun ſhining at the ſame time, 
did not heat a piece of copper wire of the ſame dimen- 
fions ſo as to appear of a red heat, though the room was 
made dark. If the battery was but a little more charged, 
the iron wire then would be melted; but it had no ſuch . 
effect on the copper wire. 
This ſeems to point out, that iron wire reſiſts the pal- - 
ſage of the electric fluid much more than copper; and 
alſo, that the culinary fire and electrical fire have different 
effects on iron and copper: for malleable iron, I am in- 
formed, is one of the moſt difficult metals to melt by the 
culinary fire, and requires a much greater heat to melt 
than copper; whereas, on the contrary, the iron is melted . 
with a much leſs charge of electric fire. 
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XXI.  Afronomical Obſervations on the periodical Star in 
Collo Ceti “l. By Mr. William Herſchel, of Bath; 
communicated by Dr. Watſon, Jun. of Bath, F. R. S. 


Read May 11, 1780. 


HIS remarkable ſtar, we are told / © was firſt ob- 

& ſerved by DAVID FABRICIUS, the 13th of Au- 
ee guſt, 1596, who called it the ſtella mira, or wonder- 
« ful ſtar; which has been ſince found to appear and 
«© diſappear, periodically, ſeven times in ſix years, conti- 
© nuing in the greateſt luſtre for fifteen days me, 
and is never quite extinguiſhed,” 

My own obſervations on this wonderful ftar are but 
few, yet ſufficiently verify the ſurprizing appearances 
that have been aſcribed to it. I ſhall tranſcribe them 
from my aſtronomical journal in the order they were 
made. 

October 20, 1777, I wad out for the . ſtar 
in collo ceti, but it was not viſible. If its period is 3 12 


(a) BAYER's character for this ſtar is 0. 
(6) See FERGUSON's Aſtronomy. 5 366. 


2 days 
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days I may expect to ſee it about Chriſtmas, not being 


viſible at preſent. 
Dec. 18, 1777, I ſaw the periodical ftar in collo ceti. 
It appeared in the very place where, about a fortnight 


ago, I imagined (but was not ſure) there was a faint ap- 
pearance of it, It was in magnitude about equal to &, 
but not ſo large as 0. 

Jan. 26, 1778, The periodical ſtar was larger than d, 
but leſs than y. Being taken up with other obſervations, 


I paid no more attention to it during the reſt of this 
period. | 

Sept. 18, 1779, The periodical ſtar was viſible to the 
naked eye, when I firſt looked for it. 

Oct. 6, 177 9, The periodical ſtar was exceedingly 
bright this evening. It exceeded æ and g ceti; which 
latter, 1 muſt here obſerve, is conſiderably larger than 
the former, and” affords a proof of the change in the 
magnitude of the fixed ftars; as we can hardly fuppoſe 
BAYER ſhorfd have made a miſtake in the magnitude of 
the two firſt ſtars of this conſtellation. 
The apparent magnitude of o ceti was not round but 
elliptical, when obſerved through the teleſcope, and not 
'very well defined; but as it was too near the horizon, 


(c) & is marked * BAYER as a ſtar of the fourth magnitude, and J of the 
third. 
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this ſhape might ariſe. from that cauſe, for other low 
ſtars were alſo irregular in their forms, yet Bellatrix was 
nnn, fine and quite round. 

Oct. 7, 1779, The periodical ſtar was perfectly 1900 
in the teleſcopes, and its apparent diameter well defined, 
full, and very large, for a ſtar of that magnitude. 
When I ſpeak of the apparent diameter, I would be 
underſtood to diſtinguiſh it not only from the real dia- 
meter, but alſo (if I may be allowed the expreſſion) from 
the real apparent diameter. To explain this a little more 
at large: the body of the ſun, for inſtance, is of a certain 
' dimenfion which we call his real diameter, and this re- 
mains always the ſame. His apparent diameter (which 
1 here call real apparent) is changeable, according as we 
approach to, or recede from, him, and is between 3 1 33%. 
and 327 39; but were he removed to the diſtance of 
one of the neareſt fixed ſtars, neither his real, nor real 
apparent diameter, could then be known to us by any 
method we have hitherto been acquainted with: for at the 
diftance of at leaſt 20 billions of miles, his real apparent 
diameter could not much exceed thirty fourths of a de- 
gree; and a teleſcope muſt magnify above fourteen thou- 
{and times to make him appear of only two minates in 
diameter, which {till is hardly ſufficiently large to diſtin- 
guiſh a ſquare from a circle: and yet 1 doubt not, but 

gs © that 
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that we ſhould obſerve ſome apparent diameter or other 


of the ſun thus removed from us; and this is what I here 


have called the apparent diameter. This muſt be owing 
to ſome optical deception. DE LA LANDE explains it 
thus: Si Yon voit dans les lunettes une lumiere éparſe 
« qui environne les étoiles, qui les amplifie et les fait 


4 paroitre come fi elles avoient 5 a 6” de diametre, on 


doit attribuer cette apparence a la vivacite de leur lu- 
„ mere, a Fair environnant et illumine, a Vaberration des 
4 yerres, a limpreſſion trop vive qui ſe fait ſur la retine.” 

Oct. 19, 1779, The periodical ſtar preceded a very 
obſcure teleſcopic ſtar at the diſtance of 1/ 45.16. This 
meaſure was extremely difficult to take, the ſmall ſtar 


being ſo, obſcure as hardly to bear the field of view to be 


ſufficiently enlightened; both alſo having nearly the 


ſame declination, they therefore paſs the parallel hairs of 
the micrometer almoſt at rectangles. However, I ſhould 
ſuppoſe, the meaſure muſt be true to 3 or 4”. 


I meaſured the diſtance once more, with a better light 


and more ſatisfaction to myſelf, and found it 1' 50%. 47. 


1 2 O clock, The periodical ſtar is now about the me- 


ridian, and brighter than & arietis. 


Oct. 30, 1779, 9 o'clock, The periodical ſtar 1s ſtill 


increaſed, and vitibly larger than à arietis, though not in 
the meridian at preſent. 


0 —— o'clock, 
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— clock, o ceti being now in the meridian, is almoſt 
of a middle ſize between aldebaran and & arietis: Its * 
parent diameter by the teleſcope is alſo increaſed. 
Nov. 2, 1779, The luſtre of the periodical ſtar is ſtill 
increaſed. The body is very full and round in the tele- 
ſcope. I magnified it 449 times very diſtinctly, the 
evening being ſo fine; but my uſual power is only 222. 
Nov. 20, 1779, The periodical ſtar ſeemed to be as 
bright as before, but no brighter. | 
Nov. 30, 1779, o ceti is conſiderably decreaſed. Its 
magnitude is leſs than g but greater than a. 1 have be- 
fore remarked, that is leſs than g. 

Dec. 4, 1779, The luſtre of o ceti is only equal to a. 
I meaſured the diftance of this ſtar from the obſcure one 
which follows it: | 


Firſt meaſure, 1/ 53.437 
Second meaſure, 1' 50%. 625 J 

The weather was ſo cold, that I could hardly Goiſh | 
this laſt meaſure; but I believe it to be too ſmall. The 
diſagreement is owing to the difficulty, and not to want 
of accuracy in the micrometer. 

Jan. 4, 1780, The periodical ſtar is very much dimi- 
niſhed. I took the diſtance, but the evening was very 
indifterent, and therefore the ſmall ſtar ſo faint as to al- 
low but little light. It meaſured r/ 457.937. I thought 

the 
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the meaſure too little when I took it, but could not ſuc- 
ceed better. . SEL DO 

Feb. 7, 17 80, The periodical ſtar was inviſible to the 
naked eye. I was but little prepared to look a long time 
for it with the teleſcope; but ſuppoſe I ſhall be able to 
find it another time. | 

MAUPERTUIS accounts for the periodical appearances 
of changeable ſtars, by ſuppoſing that they may be of a 
flat form, like Saturn's ring, which becomes inviſible 
when the edge is preſented to us. 


As the periodical ftar in collo ceti appeared always 
full and round when I viewed it with a teleſcope, this 
might at firſt appear to contradict the ſuppoſition of 
MAUPERTUIS; but, upon proper conſideration, will be 
found not to be at all againſt it: for, ſuppoſe the real ap- 
parent diameter of this ſtar to be one-third of a degree; 
then, ſince it appeared to me (I did not meaſure it) at 
leaſt of one ſecond, when at the full, it will follow, that 
there was an aberration whatever might be the cauſe of 
it, which amounted to 5g”, by which its real apparent 
diameter was increaſed from 1” to 1”. Now, if this ſtar, 
in one certain poſition, ſhould preſent its circular diſk of 
1” 1n diameter, and in another ſituation only its flat 
edge which would appear as a line of 1” in length, both 
appearances, with the aberration included will ſtill 
remain 


* 
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remain of a circular form: for, adding the aberration 
59” to the length 1/”, the whole becomes 1”; and adding 
59” to ſcarce any breadth at all, the di an breadth 37 
alſo become nearly x”. 
XIII ſays, © It is probable, that the greateſt part of 
« this ſtar is covered with ſpots and dark bodies, ſome 
© part thereof remaining lucid; and while it turns about 
ce its axis, does ſometimes ſhew its bright part, ſome- 
times it turns its dark fide to us; but the very ſpots 
e themſelves of this ſtar are liable to changes, for it does 
© not every year appear with the ſame luſtre. Some- 
« times it reſembles a ſtar of the ſecond magnitude; in 
« gther years in can ſcarcely be reckoned among ſtars of 
ec the third order; nor are the times of its viſiting us 
« always of the ſame duration.” 
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XXII. An Account 0 f a new and cheap Method of pre- 

. paring Pot-aſh, with Obſervations. By Thomas Per- 
_. cival, M. D. F. R. and A. S. Member of the Royal So- 
ciety of Phyſicians at Paris, &c. 


14 


F Read April 6, 1780. 


YHE agriculture ſociety at Mancheſter has long re- 
commended the making of reſervoirs for the 
water which flows from dung-hills in farm yards. This 
water is ſtrongly impregnated with the ſalts and putrid 
matter of the dung-hill, and by ſtagnation it acquires a 
much higher degree of putreſcence, and probably be- 
comes proportionably more replete with ſalts. When 
thus collected and improved, it is pumped into an hogſ- 
head, which being drawn upon a ſledge, or ſmall cart, is 
conveved into the meadows, for the purpoſe of ſprink- 
ling them with this rich manure, This important im- 
provement in rural oeconomy, I apprehend, has not been 
extended much beyond the diſtrict of our ſociety ; and it 
ſeems to be unknown to one of the lateſt and moſt intel- 
ligent writers on huſbandry: for Lord KAiMs, in a re- 
cent 
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cent work on this ſubject, of which he has favoured 
me with a copy, has not even mentioned it. 

But theſe reſervoirs may be applied to a purpoſe 
{till more ſabſervient to public utility than that above 
deſcribed. JOSIAH BIRCH, Eſq. a gentleman who carries 
on an extenſive manufactory, and bleaches his own yarn, 
about ſix months ago, was induced, by a happy turn of 
thought, to try whether the dung-hill water might not 
be converted into pot-aſhes. He accordingly evaporated 
a large quantity of it, and burnt the re/iduwum in an oven; 
the product of which ſo perfectly anſwered his ex pecta- 
tions, that he has ever ſince continued to prepare theſe 
aſhes, and to employ them in the operations of bucking. 
A ſtranger to that narrowneſs of ſpirit which ſeeks the 
concealment of a lucrative diſcovery, he is defirous that 
it ſhould be communicated to the Royal Society, and has 
furniſhed me with the following accounts together with 
the plan annexed. | 


« The quantity of muck water uſed was twenty-four 
<« wine pipes full, which employed a man and two 
cc horſes two days, to cart it from the pump to the pan 
« wherein it was boiled; but this expence I ſhall now 
« fave, as I ſhall lay a ſough of brick, which will convey 
« it from the pump to the boiler. The coals uſed to 
« boil and burn it were one hundred and twenty baſkets, 

T &« and 
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& and I ſuppoſe each' baſket weighs ſix ſcore pounds or 
t upwards. One man was occupied three weeks in boil- 
& ing and burning. The quantity of aſhes made was 
« g cwt. 1 qr. 12 Ibs. well worth, at the preſent price of 
« aſhes here, two guineas per hundred, 


I. iN d. 
g cwt. I q. 12 Ib. at 42 8. per cwt. 19 13 © 
c A man and two horſes, two! 
te days, at 65. per day, - we 0D 
&«& 120 baſkets of coals, at 5d. 3 
2 IO © 

“ per baſket, - Is 
« A man's wages for three weeks, 1 7 © 


OY 


—ůů— 


3s & © 


© The profit, therefore, amounts to 1 51. 48. deduct- 
« ing only a trifle for the wear of the pan and oven.” 

The profits ariſing from this preparation of pot-aih 
are ſufficiently evinced by the foregoing eſtimate; and 
they may, perhaps, admit of increaſe by future improve- 
ments. In the fpring and ſummer ſeaſons, I ſhould ap- 
prehend, the evaporation might be carried on without 
the aid of fire, by conveying the dung-hill water from 
the reſervoir through proper fluices into ſhallow 
troughs or ponds, of ſuch extent as to afford a ſufficient 
Vol. LXX. Aaa ſurface 
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Furface for the action of the fun and wind“. -Thek 
might be covered in rainy weather with awnings of can- 
vas, painted on the outſide black, and white on the in- 
ide; the former with a view to abſorb, the latter to 
reflect, the rays of light. 


(a) The following abridged view of a meteorological regiſter, which I kept 

with great exactneſs during the years 1774 and 1775, may throw ſoine light on 

the practicability of this plan in the climate of Lancaſhire, which, I believe, 
is nearly the ſame as that of moſt of the other Weſtern counties of England, 


| Thermometer | Days 
1774 TEOSSD LETT... 
2 . P.M. || Rainy | Fair. 
Jan. Feb. March, | 56 28 25 


April, May, June, | 72 | 45 $9 | 
July, Auguſt, Sept. 75 $3 66 
2 Nov. Dec. 60 30 43 | 
1775 k 
Jan. Feb. March, 54 30 61 29 
April, May, June, 58 | 5: | 42 | 49 


uly, Auguſt, Sept. | 4 | 48 || 62 | 30 
Q. Nov. Dec. 64 | 32 50 28% 


* Fourteen days omitted, no account being taken. 


= 


— — 
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The thermometer, uſed in making the preceding obſervations, was graduated 
according to the ſcale of FAHRENHEIT, It was placed in the open air, and in 
a Northern expoſure, The column of rainy days expreſſes the leaft as well 3 
the greateſt quantity of rain. The column of fair days includes only thoſc 
days in which not a ſingle ſhower was noticed. The day comprehends twentj- 
four hours. 

The mean quantity of rain which annually falls here is about 33 inches. 


This 


n 


ſe 


ſary to produce the ſame hue, in a ſimilar mixture. Half 


new: method of preparing Pot-aft. 349; * 
. This pot-afh is of a greyiſh, white appearance, deli- 
queſces a little in moiſt air; but if kept in a dry room, near 
the fire, acquires a powdery ſurface. It is hard, and of a 
ſpongy texture when broken, with many ſmall cryſtals in 
its ſubſtance. The colour of its internal parts is duſky and 


variegated. To the taſte it is acrid, ſaline, and ſulphure- 


ous. It emits no ſmell of volatile alkali, either in a ſolid 
form, diffolved, or when added to lime-water; neither 
does it communicate the ſapphire colour to a ſolution of 
blue vitriol. Silver is quickly tinged black by it, a proof 
that-it contains much phlogiſton. Ten grains of this pot- 
aſh required eleven drops of the weak ſpirit of vitriol to. 
ſaturate them. The like quantity of ſalt of tartar re- 
quired, of the ſame acid, twenty-four drops: a ftrong 
efferveſcence occurred in both mixtures; from the for- 
mer a ſulphureous vapour was exhaled. A tea ſpoonful 
of the ſyrup of violets, diluted with an ounceof water, was 
changed into a bright green colour by five grains of the 
ſalt of tartar; but ten grains of this pot-aſh were neceſ- 


an ounce of the pot-aſh diſſolved intirely in half a pint 
of hot water; but when the liquor was cold, a large pur- 
ple ſediment ſubſided to the bottom : and it was found, 
that this ſediment amounted to about two-thirds of the 


whole quantity of aſhes uſed. 
| Aa a 2 I have 
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* Be WERE Account — N 1 
I have not leiſure, at preſent, to proſecute theſe * 
ments farther, and ſhall therefore content myſelf wick 
making a few general obſervations on the facts that have 
been advanced. 3 1 
- x. This pot-aſh is a true fixed eats alkali, a and a- 
product of putrefaction which has not, that I recollect, 
been noticed by the chymiſts. A very celebrated writer 
has even in expreſs terms aſſerted, that . all vegetables, 
& not excepting thoſe which in their natural ſtate fur- 
c niſh aſhes containing much fixed alkali, when burnt, 
ce after their acid has been altered by a complete putre- 
faction, leave aſhes intirely free from alkali”. 

2. The quantity of alkali contained in this pot-aſh 
may, with fome probability, be eſtimated at one-third 
of its weight; whereas the white Muſcovy aſhes are ſaid 
to yield only one-eigth part'”. Of its impurities ſulphur 
is the moſt injurious to its bleaching powers, and ſhould 
in the preparation of it be carefully ſeparated. A longer 
continued and more. gentle calcination in a furnace ſup- 
plied with a ſufficient current of air might, perhaps, 
anſwer this end. But the moſt effectual method would 
be to lixiviate the falts with pure water, after a moderate 
fuſion, and then to evaporate them ſlowly to dryneſs. 


(b) MAcqueRr's Dictionary of Chemiſtry, article Alkali. 
(e. nome on Bleaching, p. 157. 
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new Method of preparing Pu- aſb. 351 
It muſt, however, be remarked, that in thus freeing the 
pot-aſh from phlogiſtic matter, another impurity is ge- 
nerated : for both the action of fire, and the ſolution in 
water, convert into earth a portion of the alkaline ſalt. 

3. No quick-lime appears to be contained in this pot 
aſh: for a ſolution of it, poured from its ſediment, re- 
mained clear, though long expoſed to the air. Nor did 
it acquire any milkineſs by being blown into from the 
lungs; but perhaps the addition of this cauſtic ſubſtance 
would increaſe its activity and value, when employed in 
ſoap-boiling and other arts: for the Ruſſian pot-aſn is 
more pungent to the taſte, ſaturates a larger proportion 
of acid, and diſſolves oils more powerfully than the pure 
alkaline ſalts. And Dr. HoME has proved “/, that theſe - 
qualities depend on a large admixture of quick-lime. , 

4. It would be worthy of trial, to aſcertain whether 
the large purple ſediment, which ſubſides when this pot- 
aſh is lixiviated, might not be applied to the manufacture 
of Pruſſian blue; or uſed in the manner recommended 
by Mr. MAcpER for dying wool and ſilk. See the Me- 
moirs of the French Academy for the year 1749. 

5. The farmer, though he live at a diſtance from the 


manufactures in which pat-aſh- is employed, may yet- 


d) Eſſay on Bleaching. xEUMAnN's Chemiſtry, by LEWIS. 
(e) See alſo xEUMAN's Chemiſtry, by LEWIS, p. 73. 
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find his account in preparing it from dung-Bill wa- 
ter: for it will furniſh him with a top drefling for his 
garden and land, of great fertilizing powers. But if fuel 
be dear where he reſides, and conveniences for com- 
buſtion be wanting, the fimple evaporation of the water 
may ſaffice, and the putrid lye, thus reduced to a ſolid 
form, will prove to be a rich manure. At Hart Hill, 
my ſammer abode, about three miles from Mancheſter, 
I have lately practiſed a method of making a compoſt of 
the dung-hill water. The weeds and rakings of the gar- 
den, the dreſſings of the fields, the leaves blown from 
the trees, and other refuſe matters, are put together near 
the reſervoir, out of which the water 1s. occafioally 
pumped and ſcattered over the heap: fo ftrong a fer- 
ment almoſt inftantly excites putrefaction. And theſe 
vegetable ſubſtances are ſoon converted into a fertile 
mould, which retaining the falts and oils of the dung- 
Hill water, ſuffers the ſuperfluous moiſture to exhale into 
the air, or to percolate through it. And I have found, 
by experience, that the compoſt thus prepared is laid on 
the meadows at leſs expence, and that it is more effica- 
cious and durable in its operation than the ſprinklings, 
which, at ſtated times, they formerly received: for my 
land, though good and in fine condition, is light and 

I ſandy, 


new Method of. preparing Pot-aſh. 353 
ſandy, and the dun g-hill water quickly paſſed below the 
roots of the vegetables which grow upon its ſurface. 


Mancheſter, March 3, 1780. 


EXPLANATION OF THE FIGURE, 


1. The dung-hill. 

2. A ſough or drain round the dung-hill. 

3. A reſervoir for the dung-hill water. 

4. A well, communicating with the reſervoir, in 
which a pump is fixed, to convey it to N' 7. 

7. A pan in which the water is boiled to the conſiſt- 
ence of treacle, and afterwards burnt in an oven. The 
pan is made of iron plates, turned up a little at the edges. 
To theſe are ſcrewed planks of wood, to make it about: 
twenty inches deep. 5 
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XXII. on the Degree of Salubrity of the common Air at 
Sea, compared with that of the Seasſbore, and that of 
Places far removed from the Sea. In a Letter from John 
| Ingen Houſz, M. D. F. R. S. to Sir John Pringle, 
Bart. F. R. S. Dated 288 Jan. 225 1780. 


Read April 24, 1780. 
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S you had recommended to me the examination of 
the air at ſea by the nitrous teſt, I followed your 
advice in my return to the Continent in the beginning 
| of November laſt: and I embraced that opportunity with 
the more eagerneſs, as I knew that you had given credit 
to the account of ſeveral conſumptive people having re- 


A qa» 1 — * - 
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covered their health by going on ſea voyages, after the 


common means for curing that diſtemper had failed. 


I was in hopes likewiſe to find in this inquiry, a con- 


firmation of what you conjectured in your Anniverſary 


Diſcourſe in the year 177 3, vig. that great bodies of 


4 water, ſuch as ſeas and lakes, are conducive to the health 


of animals, by purifving and cleanſing the air contami- 
nated 
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nated by their breathing in it: ſo that the ſalutary gales, 
by which this infected air is conveyed to the waters, 
and by them returned again to the land, though they do 
riſe now and then to ſtorms and hurricanes, muſt never- f 
theleſs induce us to trace and to revere in them the ways 
of a beneficent Being, who, not fortuitouſly, but with 
deſign, not in wrath, but in mercy, thus ſhakes the wa- 
ters and the air together, to bury in the deep thoſe peſti- 
lential effluvia which the vegetables upon the face of 
the earth are inſufficient to conſume. 

I was not without hope, that ſuch experiments might 
tend to throw a new light upon the cauſe of that almoſt 
univerſal effect of the ſea air, to wit, its increaſing the 
powers of life, and giving a keener appetite by haſten- 
ing the digeſtion of food. 

I ſhall now give you an account of the experiments I 
made in conſequence of your ſuggeſtion, in the ſame 
order as they were made; and beg you to preſent them 
to the Royal Society, if you think them worthy the at- 
tention of that learned body. 

I muſt firſt, however, premiſe, that as I wrote this 
paper in noiſy inns, on ſhip-board, and places little 
adapted to philoſophical application, I hope you will 
make ſome allowance for the inaccuracies which you may 
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find in it. 1 began my experiments at Graveſend, Where 
I was obliged to wait two days for a favourable wind. 1 
found the air of that place, on Nov. 1, of a tolerable 
good quality, as one meaſure of it with one of nitrous 
air occupied, in ſeveral trials, about 104, or one meaſure 
and 228 -+ of a meaſure; ſo that I took it to be * of the 
farhe quality as the air of London. 

The ſhip in which 1 went from London to Oſtend 
happened to be decalmed about two or three miles from 
ſhore, 1 in the mouth of the Thames, between Sheernefs 
and Margate. The weather was very agreeable, warm, 
and the ſun ſhone very bright, on the 3d of November. 
I was provided with a travelling apparatus, made on pur- 
| poſe by Mr. MARTIN, the whole of which was packed up 
in a box about ten inches long, five broad, and three and 
an half high. The glaſs tube or great meaſure, which was 
Gxteen inches long, and divided in two ſeparate pieces, 
lay in a ſmall compaſs, and could be put together by 
braſs ſcrews adapted to the divided extremities. Inſtead 
of a water trough, ſuch as is uſed commonly, I made uſe 
of a ſmall round wooden tub, which I found on board 
the ſhip, and which I filled with ſea- water, fixing to the 

edge of this tub, by means of a ſcrew, the braſs funnel, 


through which the air was to be let up into the glaſs 
tube. 


After 


ide common Air at Sea. 357 
After 88 exerciſed myſelf n aer time in 
performing the experiment in a water tub much tog 
ſmall for the purpoſe, I at laſt acquired a habit of doing 
it tolerably well. I then began to make my experiments 
regularly at about eleven o'clock; and I have the pleaſure 
to inform you, that I found the ſea air at the place indi- 
cated of a fuperior purity to any common air I ever met 
with fince the month of June laſt (when I began to en- 
gage in the courſe of experiments which have afforded 
me the materials of my work lately publiſhed upon Ve- 
getabies either in my country retirement, or in London, 
In ſix different trials made one after another in the ſhort 
manner deſcribed in my book, p. 278. et ſeg. I found, 
that the two meaſures of air (one of common and one of 
nitrous air) occupied from 0.91 to o. 94; which differ 
ence in the reſult, though but ſmall in itſelf, was owing 
to the diſadyantage of not having a veſſel deep enough 
to move the glaſs tube in with eaſe, for the purpoſe of 
mixing the two airs together, and to my not having yet 
acquired the' habit of uſing the portable apparatus. 
1 tried alſo the air of this ſpot in the manner uſed by 
Abbe rFonTANa, which I have deſcribed in my book, 


(a) It conſiſts in letting up into the glaſs tube one meaſure of common air, 
and after this one meaſure of nitrous air, and ſhaking the tube forcibly in the 
water trough juſt at the moment the two airs come into contact with each other. 
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pl 1 55 (5 the reſult of which trial was, kHat after the 
firſt meaſure of nitrous air was let up, the column ot 
doth airs occupied 1. 8 6, or one meaſure and 188 of a mea- 
fare; after the ſecond meaſure of nitrous! air was let 
up, the bulk of both airs occupied 202, or two meaſurey 
and g of a meaſure: and after the third meaſure of ni- 
trons air was let up the remaining bulk of both airs oc- 
cupied 2.96, or 22; of a meaſure: ſo that the remain- 
ing bulk of both airs employed in the experiment /v/x, 
two meafures of common and three of nitrous air, each 
making ioo ſub-diviſions of the glaſs tube) amounted 
to two meaſures and of a third meaſure, or to 296 
fab-divifions, which being ſubtracted from the five mea- 
fares, or from the 500 ſub-diviſions employed, the re- 
mainder was 2.04, which was exactly the quantity of 
both airs deſtroyed. „ 16k QI ee d 

Give me leave, before I proceed re, to recall to 
your memory ſome of the experiments relative to this 
fubject, made in my country retreat in the courſe of laft 
ſummer, and related in my book, principally in p. 155: 
and 282. together with ſome further ones I made juſt 


© (8) It confifts in letting up into the divided glaſs tube two meaſures of com- 
mon air, and afterwards three meaſures of nitrous air, one after another, 
ſhaking the tube in the water trough after each meaſure of nitrous air, and be- 
ginning conſtantly this motion exactly at the moment the two airs come into 
contact with each other, or even before they meet, which is {ill better. 


4 before 
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before my ſetting out for the continent: this recapitula - 
tion will make the nature of the experiments juſt, men- 
tioned, and their reſult, much more eaſily underſtood. ad 
The different degrees of ſalubrity of the atmoſphere, 
2 1 found it in general in my country houſe at Southall 
Green, ten miles from London, from June to Septem- 
ber, lay between 103 and 109, that is to ſay, that of the 
two meaſures of air, vis. one of common and one of Al- 
trous air, the remaining bulk or column occupied be- 
tween 103 or 109 ſab-diviſions in the glaſs tube, 

I was ſomewhat ſurprized, when upon my return to 
town to my former lodgings in Pall Mall Court, I found 
the common air purer in general in October than I uſed 
to find it in the middle of ſummer in the country; for 
on the 2 ad of October, at nine o'clock in the morning, 
the weather being fair and froſty, I found, that one mea 
ſure of common air and one of nitrous air occupied 100 
ſub-diviſions in the glaſs tube, or exactly one meaſure. 
It gave by the Abbe roN TANA'S method aboye men- 
tioned the following reſult, 184, 208, 304; 10 that the 
quantity of both airs deſtroyed in this trial was exactly 
one meaſure and 2s of a meaſure, or 196 ſub-diviſions. 


That very day, at two o'clock in the afternoon (it being 


then rainy weather) the air was ſomewhat altered for the 
worſe; 
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worſe; for at that time one meaſure of common and one 
of nitrons air occupied 102. S NN 

The next day, October 23, it being rainy weather, the 
ſtate of the atmoſphere was the ſame in the morning as 
it was the day before in the afternoon: for one meaſure 
df common and one of nitrous air occupied 102; and 
the reſult of Abbe FonTANA's method was as follows, 
184, 211, 307, ſo that the quantity of both airs de- 
ſtroyed amounted to 193. 

October the 24th, I again examined the ſtate of the 
| atmoſphere at nine o'clock: in the morning, the weather 
being ſerene; I found it reſtored to its former goodneſs; 
for one meaſure of common and one of nitrous air occu- 
pied 1oo, or exactly one meafure; and the reſult of 
Abbé rox rA NAS method was 184, 207, 304. At ſeven 
clock in the evening ef the fame day the air was again 
grown worfe; for one meaſure of common and one of 
nitrous air occupied 103. eine 

October 2 5th, 1 Etaminiad the air at e o'clock in 
me morning, the ſky being doudy, and found, that one 
meaſure of common and one of nitrous air occupied 
102. I put it again to the teſt at eleven o'clock at night, 
and found, from five different trials, that one meaſure of 
it with one of nitrous air occupied 105. 

3 | 


October 
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October 26th, the weather being very dark and rainy, 
1 found that one meaſure of common and one of nitrous 
air occupied 105. 
You know, $1R, that the ſituation of my lodgings was 
ſuch, that the back part of the houſe was contiguous to 
the garden of Carleton Houſe, which is amply furniſhed 
with lofty elm trees, ſo as to make the garden appear 
from my windows like a foreſt. As I had diſcovered, in 
the courſe of laſt ſummer, the great power which the 
leaves of trees poſſeſs of improving the atmoſphere, 
by pouring down an inviſible ſhower of purified or 
dephlogiſticated air, during the day-time, in clear 
weather; I could not forbear aſcribing in ſome mea- 
ſure the purity of the common air of that ſpot to the 
happy ſituation of the place juſt by fo many trees, 
which had all kept their leaves in full vigour till 
that time. But I only give this as a conjecture; for I 
am really ſorry that I cannot prove it by a direct expert- 
ment. To put out of all controverſy ſuch a powerful in- 
tivence of neighbouring trees upon the circumambient 
and unconfined air“, the air of different and diſtant 


(e) 1 fay unconfined, for I am not quite fure that the influence of trees and 
other vegetables, though in reality very great (as I think I have put beyond 
all doubt in my book) can be more ſcofible near trees in the open air than at 
ſome diſtance; in the ſame manner as ſome diſtilled water, poured gradually 
among an immenſe maſs of common water, would diffuſe itſelf ſoon through 
the whole maſs equally, 


places 


approachin g departure, made him forget or overlook my 
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places ſhould be examined at the ſame time as the air 
near the trees. I was deſirous of doin g it, and gave or- 


ders to my ſervant to gather air from different parts of 
London; but the hurry of buſineſs, occaſioned by our 


orders; and for the ſame reaſon I myſelf forgot to per- 
form the taſk. After all, the beſt, and perhaps only good 
way to clear up this matter would be, if ſeveral philoſo- 
phers, each provided with an exactly fimil ar apparatus, and 
living in different parts of the town, andi in different parts 
of the country, ſhould at the ſame time put the air of 
the place of their abode to the teſt, and afterwards com- 
pare their notes. I conceived ſome flattering hopes be- 
fore I ſet out from London, that ere long ſuch eu- 
diometers, às I have deſcribed in my book, will come into 
the hands of tnany good philoſophers who will take upon 
them with pleaſure to perform this taſk, as I heard that 
ſome of them were already ordered to be made for many 
perſons, among the reſt for Dr. HEBERDEN. 

Though I have ſome feaſon to believe, that the vici- 
nity of the trees did really contribute ſomewhat to ren- 
der the air purer at the above mentioned place; yet 1 
believe alſo, that the froſty weather of itſelf contributes 
to purify the atmoſphere (perhaps by checking a great 
many 
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many cauſes of corruption of various ſubſtances); and 
that the livelineſs we commonly enjoy in froſty weather 


is in a great meaſure owing to the ſuperior degree of 
purity of our common element at that tine. 


I muſt now return from this digreflion to the nature 
of the ſea air. i e 

From what I have already related it appears, that the 
difference between the beſt atmoſpheric air I have yet 
found and the ſea air, as I found it by the firſt examina- 


tion upon the ſpot where chance carried! me, is as 91 to 
100, the leſſer number indicatin g the beſt quality. Now, 
131 found the ſea air of ſuch a pure quality ſo near land, | 
[thought it might, with ſome degree of probability, be 
expected, that the commer? air, at a diſtance from land, 

would prove of a {till fuperior quality; + for I could ſcarce 
_ that 3 in en un. nn made without choice of i 


where de ſea 2 air is of the firſt quality: amen Ira 
I would have repeated the Came experts” next 
y, November the 4th, when we were in the middle 
of the charinel between the Engliſh coaſt and Oftend; 
but che motion of the ſhip, which was very great, 
made it impracticable? Not intirely, however, to 
loſe the opportunity which the voyage afforded me, I 
filled three phials, made on purpoſe for fuch uſe, with 
VoL. LXX. Gee air, 
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air, when we were in the middle of the ſea (the wind 


blowing pretty hard, and the weather being rainy). I 
kept theſe bottles ſhut till next day, November 5th, 


when I examined the air confined in them at Oſtend, 
and found it of an inferior quality to that which I had: 
tried on the 3d of November, in the mouth. of the 
Thames; Ine ans meaſure 85 it with one of nitrous air 


0 ock i in VR morning (the weather bein g 8 : As 
one meaſure of it with one of nitrous air occupied og8. 
Ira the afternoon.(the weather being very rainy) the com- 
mon air of the place was become worſe, though till of 
a very good quality; for one meaſure. of it with one of 
nitrous air occupied 1 oo, or exactly one meaſure. 
About five o'clock. in- the evening, the weather 
continuing rainy, and the wind blowing at that time 
very hard from the ſea, I went to the ſea- ſhore on pur- 
poſe to gather in a phial, fitted for the purpaſe, the 
ſea air juſt as it blew towards the land. When I had got 
it I went immediately home, and put it directly to the 
nitrous teſt. I found, by ſeveral trials of ſuch good 
quality, that it was nearly as good as that which I had. 
met with in the mouth of the Thames; for one meaſure 
of it with one of nitrous air occupied 09 4 and 095z 
whereas 
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whereas the common air of the inn (as I found by trial 
at the time) was ſomewhat of an inferior quality, though 
ſtill remarkably pure; for one meaſure of it with one of 
nitrous occupied 097 in five repeated trials. 

As the difference in the quality of the ſea air examined 
on the ſpot in the mouth of the Thames, November 
za, and that which 1 gatheggy, in the middle of the 
ſea in rainy and windy weather, was ſo remarkable, I 
ſuſpected the reaſon of this difference to be, that the air, 
put to the teſt November 3d, had been expoſed during 
ſeveral days to the influence of the ſea without any mix- 
ture of land air, as it had been remarkably calm all that 
time; and that the air gathered on the ſea in windy wea- 
ther was mixed with air driven from the land by the 


wind, and incorporated with the ſea air. This ſuſ- 
picion was afterwards ſtrengthened when I found the 
air gathered at the ſea ſhore, on the evening of Novem- 
ber 5th, near as good as that which I gathered on a fair 
day in the mouth of the Thames, November 3d; for the 
wind being N.W. the air driven upon the coaſt was to be 
conſidered astrueſea air, without any mixture of land air. 
But after I had made up my mind about the difference 
of the above related experiments, a doubt roſe in me about 
a circumſtance to which this difference might have been 
owing, at leaſt in ſome meaſure; the circumſtance I mean 
Cc 2 Was 
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was this: I had made uſe of ſea water for the experiment 
on the 3d of November, whereas I had made uſe of pump 


water in examining the ſea air kept in bottles at Oſtend. 


I thought I had no right to draw any concluſion from the 
fact till I was convinced that'the making this experiment 


in common or in ſea water would make no difference in 


the reſult. This conſideration made me ſtay one day 
longer at Oſtend, on purpoſe to ſatisfy my mind on this 
head, left I ſhould never find another opportunity of 
doing it. I immediately ordered a pail full of ſea water 
to be brought to my lodging, and made ſeveral compara- 
tive trials with atmoſpheric air in common water and in 
this ſea water; but I could not obſerve any real difference 
in the reſult. Thus all degree of ſuſpicion about the dif- 

ference of the reſult from this cauſe was now at an end. 
There now only remained ſome little ſuſpicion that 
the air gathered on the ſea, and kept in phials, might 
haveundergone ſome alteration; this might have been the 
caſe, as I had found in ſome former experiments made 
in England, that air kept in bottles was ſometimes 
liable to alterations, which I think is partly to be 
| aſcribed to the difficulty of finding bottles ſo. well ſecured 
by a ground ſtopper as to ſhut out every communication 
with the external air, and partly, perhaps, to the na- 
ture of air, which is not in itſelf an unalterable ſubſtance, 
28 
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381 have attempted to prove in my book upon Vegeta- 
bles, p. 107 : in the preſent cafe, however, I rather incline 
to think, that the reaſon why the air, gathered in rainy 


and windy weather on the ſea, was found of an inferior 
quality, is to be aſcribed chiefly to the land air being 
driven by the wind upon the ſea, and thus to the mix- 
ture of both airs. 

November the 6th, about nine o'clock in the morn- 
ing, the weather being cold, windy, and cloudy, I again 
put the common air of Oſtend, which I gathered in my 
inn, to the teſt, and found it of near as good a quality as 
that in the mouth of the Thames; for one meaſure of it 
with one of nitrous air occupied 094- in three repeated 
trials. 

The ſame morning, about eleven o'clock, the wind 
blowing very hard from the ſea, I went to the ſhore on 
purpoſe to gather ſome air juſt as it came from the ſea. 
found its quality inferior to that which I had examined 
two hours before, though ſtill ſuperior to any air I have 
jet found in England; for one meaſure of it with one of 
nitrous air occupied 097. The common air, as I found 
it in my lodging, was at 098. The wind had not ſhifted 
much, though I cannot aſcertain the exact point from 
Which it then blew. It ſeems probable from the fore- 
zoing experiments, that though in general the ſea air 

2 ſurpaſles 
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ſurpaſſes. the land air in purity, yet there are the ſame 
inconſtancies in its degree of goodneſs as in the land air. 
I will not attempt to give any reaſon for this incon- 
ſtancy, as I have no experiments to ſupport any; but [ 
think it highly deſerving the attention of philoſophers 
to attempt the diſcovery of this phenomenon. 


This experiment being finiſhed, I cloſed my inquiries 
at Oſtend, and ſet off for Bruges. 

We arrived at dark, and about ſeven o'clock in the 
evening I tried the common air of that place, and found 


it inferior in purity to that of Oſtend in above ten expe- 
riments: one meaſure of it with one of nitrous air occu- 
pied 1 o 5, or thereabout. I had the mortification to find 
the ſtoppers of the phials in which I had kept the air of 
Oſtend all looſened, ſo that I could not make any compa- 
rative trial with both airs. | 

November 8th, I ſet out for Ghent, where I ſpent the 
next day, November gth. I tried the air of that place 
about three in the afternoon, and found it better than 
that of Bruges; for one meaſure of it with one of ni- 
trous air occupied 10 3, or thereabout, in ſeveral experi- 

ments. 


As all the following trials with common air are made 
in the ſame way as the foregoing, viz. by mixing one mea- 
{ure of common with one of nitrous air, I will hereafter 
only 
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only mention the numbers of the reſult, for the fake of 


abridging the paper by avoiding continual repetitions. 
November 12: At Bruſſels, I found the air, at * 
oclock in the evening, at 10 52. 


November 13. I found the air of the Tower part of the 
ity at 106, that of the higheſt part at 104; the weather 
was rainy and damp. It is a common opinion at Bruſſels, 
that the air in the lower parts of the city is more un- 
wholeſome than in the higher parts, and that people of 
bad conſtitutions cannot ſtand it unleſs they go to live in 
the higher parts. 

November 14. I found the air of the lower and higher 
parts of the city of the ſame goodneſs, each being at 103. 
The weather was fair and froſty. | 

November 15. The air was the ſame as yeſterday in 
both. parts of the city; the weather fair and cold. 

November 22. I arrived at Antwerp, where I found 
the air in the _—_— at L09;; the weather was rainy, 
damp, and cold... 

November 23. I ſet out for b I filled a phial 
with air, when J ſet out from Antwerp at eight o clock in 
the morning. I alſo filled a phial with air on the middle 
of the heath or common called De Lange Hey: the wea- 
ther was remarkably cloſe and damp. I tried theſe 
two airs at night, at Breda; that of Antwerp was found 
8 at 
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— ob res the . of the Heath at 
E G Shree t eh Bette £47 o ; 49x „ Furry $5; 4tl 
N ,j,HG]uber 24: IL. examined the air at Breda in the 
mornin g, about eleven o'clock, the weather being fair, 
cold and inclining to froſt; it was at 102. At ſeven 
clock in the evening it was at 103, "Hy ,001 38/1 

November 25. The air at Breda was at r04; 100 ws 
* rainy and cold. dan! 
November 26. The air was in the me and in 
1 evening 103; the weather very Ry cold, and 
. rt grfdick en 

November 27. I ſet out from Breda for Rowdeching! and 
croffed the water at the Moordyke. I tried the air at the 
Moordyke cloſe to the water, and faund it at 161; the 
weather was fair and cold, but not froſty. This ſpot is 
reckoned very healthy; the inhabitants have a found 


-- 


ok, and live to a great age in general... 
November 28. I examined the air at Ronendans, it 
was at 103; the weather rainy and cold.“ 


November 29. Being at Delpht, I: gathered. done air 
in the middle of the day, the weather being ſtormy and 
rainy. I examined it next day at the Wagon: and found | 
it at 103; and that of the Hague 104. 
November 30. I examined the air at the Hague; 10 

found it at 104; the weather cold, the wind Northerly. 
December 


— 


December 1. Being ſtill at the Hague, the weather 
under went a ſudden and remarkable change. The wind 
was ſoutherly and ſtormy; the air was become ſo warm 
that upon going out of the houſe into the ſtreet, I felt the 
fame ſenſation as upon coming from a cold air into a room 
heated by a German ſtove. [ {u{pected that this ſudden 


change would alter the conſtitution of the atmoſphere in 


point of ſalubrity. Having no time to make any experi- 
ment, I contented myſelf with filling ſome phials with 
this air, and ſending my ſervant to Schevelingen to 


gather ſome air cloſe to the ſea. 
December 2. The wind and weather remained the 


ſame as yeſterday. In the evening, about eight o'clock, 
when FAHRENHEILT's thermometer ftood at 5 4, I put the 
common air to the nitrous teſt, and found it at 116; the 


air gathered the day before at 117; and that gathered cloſe 


to the ſea at 115. As J had never found the common 
air near ſo bad, I had ſome apprehenſion that my eudio- 
meter was out of order, or that ſomething was the mat- 
ter with the nitrous air. I made therefore freſh nitrous 
air, and repeated the experiment many times, but the 
reſult was nearly the ſame. In the mean time, I had the 
following accidental meeting. The father of the land- 
lady of the houſe having been informed by the ſervant, 
that I was about ſome extraordinary purſuit, of which 


Vol. LXX. D d d he 


. ” ' = je 7 
; * | | X | 8 
% | * | = 7 : AS, - * ky : \ : E % ” 
* 4 , 77 "al | . » my 
|; # | ; | . 


— —— 
ꝶ6T6 n — WA . _s 
- 


698 - — nf 
he could. . conception, was led to come and) ſee 
What 101d; Her had ſcarcę been a minute with mg 
put I perceived he laboured under a ſevere. aſthma. He 
explained his caſe to me, knowing me to be a phyſician, 
and told me, bat he bad paſſed tbæſe two days very uncom- 
tortably,. finding the air Jo uncommonly beauy that be could 
ſcarce; draw, bis breath: which convinced me, that the 
element was in reality become of an inferior quality. 
December 4. Being at Amſterdam, I found the air of 
| that place at 103; the weather being rainy, windy, and 
cold. | 
December 5. The air was at 102; the 3 2 
as yeſterday, 
December 10. I returned to Rotterdam, and 2 
the air at 101; the weather rainy. | | 
In the beginning of laſt year they mak an 1 * 
8 a large meer (about half the ſize of the Haer- 
lemmer Meer) ſituated in the neighbourhood of Rotter- 
dam, which was turfed out in former ages. It was now 


laid into arable land, and turned out to be very fruit- 
ful. When this land was quite cleared of the water, an 
uncommon epidemical diſeaſe broke out in all the places 
ſituated upon the borders of this lake; it began 
about Auguſt, and abated when the winter ſeaſon ſet in. 


This diſtemper broke out a-freſh laſt ſummer, and was 
3 now 
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now agaliaport its Heclihe. ti carfied off &. gra nun! 
ber oP inhabitufits. It appeared chieffyꝗ under the Habit 
of an irregular intermittent, a bilibus remitting, and 4 
putrid fever There Was ſcarce à ſingle houſe tobe 
found in which there were not ſome perſons ſick. The 
villages at a quarter of à league diſtance from the former 
lake were free from it. This diſternper was aſcribed to 
the putrid exhalations of this newly uncovered land; 
which exhalations were very offenſive to the ſmell. This 
was ſo much the more probable, as the diſeaſe abated 
when the ſtench, checked by the cold, abated. I tried 
the air of this former lake upon the ſpot, in company 
with my learned friend Dr. DE MONCHY, profeffor of 
phyſic, and found it as good as that of Rotterdam; but 
there was a great deal of wind that day, and no percepti- 
ble ſtench. However, Dr. BICKER, an eminent phyſician 
of that city, got me a phial filled with air of this lake; 
which he took from a ſpot where he ſtill perceived ſome 
of the former bad ſmell. This air proved to be in _ 
of an inferior quality to that of the city. | 
December 12. Being in the middle of the water be- 
tween Dort and the Moordyke, I found the air upon 
What is called Holland's Diep of an inferior quality, the 
weather being remarkably dark, "wy and n it 
was at 109. F 
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Derernber P3.[Beingiterazaed ol Fredi Ir food the 
air of that, place ut. 09 in the morning the) weather 
continuing as it was yeſterday! In the afternoon it wa 
ſomewhat better, vis. at 1065, the weather _— 

cleared up. 1 2 
December 16. Having returned to Antwerp, I found 
the air of the lower part of that city at 105; and that of 
te higher part at 104, the weather 2 "_ and 

temperate. i | 

December 17. The air at Antwerp was 107, the weas BW a 
ther continuing to be nearly as it was the day before: 

December 19. Being returned to Bruſſels, I found the 
air at I ag, the weather being rainy, windy, and rather 

Docertber 2T. I found the atr at Bruſſels at 200 
the weather being dry and cold. 

December 22. The air ef Bruſſels was the ſame as 
yeſterday; the weather was nearly the ſame alſo. 
December 23. I arrived at Mons, and found the air 
of that place at 104; the weather rainy and cold. 

December 24. Being near Bouchain, I found the air at 
x04+; the weather was cloudy and cold. 

December 25. I tried the air at Peronne, and found: 
it at 1022; the weather was froſty. 
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om Roye, I examined the air ob that plabe, and thati- 


which I had gathered on the roail about twelve oclock 
in the day-tienes found them both at 103; the weather 
was froſty. 4 5318310 

December 27. 1 examined the air at Senlis, and that 
which I had gathered in the middle of the day on the 
wad; both were at 1022; the weather continued froſt y.. 

December 29. Being at Paris, I found the air in that 
| capital at 103; the weather froſty. 
1780, January 8, the air of Paris was at roo; the 
Leather very froſty. 

January 13. The air of Paris was 98; it froze very 
hard. 
This paper being already too long, I will only add 
ſome few deductions, which ſeem to follow of them 
ſelves from the above related experiments. 
It appears from theſe experiments, that the air at Go 
md cloſe to it is in general purer and fitter for animal 
life than the air on the land, though it ſeems to be ſub- 
ect to the ſame inconſtancy in its degree of purity with 
that of the land; ſo that we may now with more confi. 
J dence ſend our patients, labouring under conſumptive 
diſorders, to the ſea, or at leaſt to places ſituated cloſe to 


the ſea,which have no marſhes in their neighbourhood. 
It 


„ Dr. N ον⁰ιẽ¾ỹZN A arity 
lt, ces. a Dl, that, the mee ſaund in 
general much purer far from the lande than near the 
ſhgre, the former being never ſub) ee} to be mixed with 
lang air. endif 1 38} 111110 DELL C2 f00TE 41 

It appears alſo, that the « air in froſty weather! is in ge- 
neral wholeſomer than it is in winter when it does not 
freeze; and that uncommon warm weather, happening 
in the winter ſeaſon, is apt to render the atmoſphere very 
unwholeſome: the reaſon of which I apprehend to be, 
that the froſt totally checks that general tendeney to cor- 
ruption, which being revived by warmth again increaſes 
the infection of the common air, which at that time is ſo 
much the greater, becauſe the plants (which are deprived 
of their leaves in winter) have no power in them to 
counteract it. 9 | 6 117 5 8 00 

It ſeems alſo probable, that thoſe countries which are, 
by their local ſituation, expoſed to noxious exhalations, 
are in general much wholeſomer 1 in the winter; and that 
it is much ſafer to croſs ſuch cauntries in ſummer time 
when it is windy weather than in a calm, &c. 

How far theſe deductions are founded upon experi- 
ence may appear by applying them to ſuch places as 
they may be found to have a relation to. 

My old friend Dr. DAuu Ax, an eminent phyſician 
and profeſſor royal in midwifry at Ghent, told me, that 

when 
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den he was formerly a — „dulin, g 
ſeren years; he found the people there remark ably 
healthy; that nothing Was rarer there than to ſee à pa- 
tient labouring under a conſumption or aſthma, a malig- 
nant, putrid, or ſpotted fever; that the diſeaſe to which 
they are the moſt ſubject, is a regular intermittent fever 
in autumn, when ſudden tranſitions renn hot to cold 
weather happen. | 

People are in general very healthy at Gibraltar, 
though there are very few trees near that place; which, 


[think, is owing to the purity of the Na ariſing from 
the neighbourhood of the fea. 


Moſt {ſmall iflands are very healthy. 
At Malta people are little ſubject to diſeaſes, and live 
toa very advanced age. 
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re The principal Properties af the Engine for turning 
* Dv in Wood or Metal, and of the Infirument fix 
Afawing g Ovals upon Paper, demonſtrated. By the Rev, 
Mr. Ludlam, Vicar of Norton, near Leiceſter; con- 
municated by the Aſtronomer Royal. 


Read May 4, 7 85 


HE ee for amg ovals upon paper ot 


board is ſo common, that a particular deſcription 
of it is needleſs. It is much in uſe among the joinen, 
and called by them the trammels. One part of it conſiſts 
of a croſs with two grooves at right angles: the other is 
a beam carrying two pins which ſlide in thoſe grooves, 
and alſo the deſcribing pencil; we ſhall diſtinguiſh theſe 
two parts by the names of the cro/5 and the beam. 

It is very well known, that all the engines for turning 


ovals are conſtructed on the ſame principles with the 
trammels; the only difference is, that in the trammel 
the board is at reſt, and the pencil moves upon it; in the 
turning engine, the tool (which ſupplies the place of the 


pencil) is at reſt, and the board moves againſt it. 
Let 
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Let ae and n (fig. 1.) be two indefinite lines, inter- 
ſecting each other at right angles in co. Let Ls be the 
beam, or a rigid right line, in which aſſume two fixed 
points L and s at pleaſure. If the fixed point L be xept 
always ſliding upon the line 30, and the other point 5 
always ſliding upon the line aca; I ſay. then, that any 
point in the line Ls, or that line produced, will deſcribe 


an ellipſe. 

Biſect Ls in E, and ta c and E draw the indefi- 
nite right line H. Upon Ls as a diameter with the 
center E deſcribe a ſemi-circle, and becauſe Los is a right 
angle, it will paſs through c, and Ec EL. Through . 
draw MPH perpendicular to ac meeting cx produced in 
H; and becauſe MH is parallel to cr, the triangles MEH 
and CEL are fimilar, and HE=ME, and HE+EC=ME +EL, 
or CH=LM. The point E therefore always falls in the 
circumference of the circle HAD 4 deſcribed with the cen- 
ter c and radius CH=LM. Now the ſimilar triangles cur 
and SMP give CH: $M:: PH: PM. But when L arrives at 
c, then LM (Sch) coincides with ca; and when 's arrives 
at c, then s coincides with cs; therefore ca: c:: PH : PM, 
and CA*: CB*:: PH*: PM*, or CA*:CB*:: APX PA: Mu, which 
is the property of an ellipſe, whoſe firſt ſemi-axe is o 
or LM, and ſecond ſemi-axe is CB=$M. : 
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-> pps Sie off it meets uf chrtHe mh UH AHF draw the 
Ales E Choi Fi V Alt En Cn: 2. "Again, 
WEAufe bor thitreftbtc NCT SER and c is 
Fatale to 0, aft er I. fw perpendicular to 
39, Utting Ci int n, arid fbr the Ke reef CHS Ci, 
Ad SS. While wie point ir deſcribes" af l, tl 


Point E AN a ws whole center is ad d rai 
er Wig ed D929 5:0 bas Kos :20i 21 30211 

"= "fo the ruler MEL A 2. ald 3.) fix another ruler or 
right line MEK piſſing through E, ſo that the ruler nE 
may be carried about by the ruler MEI, keeping the 
an gle u n between the two rulers invariable. On mt 
take Ev EK, and each = Es Gf xr; I ſay, the point v will 
deſcribe a right line avcy paffing through C, al and making 
an angle acs with oA, equal to alf vr the angle made 
by the two rulers; the point k will alſo deſcribe à right 
line cg paſſing t rough C, and IG * "ge _ 
with CL, alſo equal to half MEN. Ls * 
On the center E (fig. 2. and 3.) and with te Taclte 
xe deſcribe a circle and it will paſs through the points 
s, V, e, L, k; draw the lines vc and xc, and the angles 
'SEV, and sev, both ſtand on the ſame arch sv; the for- 
mer at the center E, the latter at the circumference c; 
therefore the former is double the latter. In like manner 


the angles K EL and KCL both ſtand on the fame arch kl, 
1 the 


| wine?” MOWER OP vn 88 # 
the Forged at the ARDEN ESE 25G EUN Nee; 
therefore the. eme js We Ihe gtfepo g, Now 238 hp 
holds in every Pgꝗtiqn of the, rulers during ez, joint 
tient DNN, the Pois , Act KL EN ff 
ſcribe, right lines, namely Sand 506, paſſing through 
g and making the angles a and c. (nch j each equal 
o half ME 2... 91992 OfOHν OD) 8 dri oh A Iiotr 
Hence the lines ac and bcp, traced by the points v 
and. K are at right angles, and the ruler. RK moves 
exactly in the ſame manner as if it Was guided by the 
the points y and x fliding on the lings gn and cg, at 
right, angles to each other; juſt in the ſame. manner as 
the ruler, 18 L. 4s guided by the Peints 8 and L., ſliding 
on che lines 20 and ne. Therefore if any point an he 
aſſumed in the line x Vn aß a deſcribing point, the figure 
deſcribed will be an ellipſe, the poſition of whoſe pringi- 
Pal axes, are the lines acx and cg; the, center of the 
ellipſe being ſtill 1 in c as before. If ux is taken equal to 
ML, the ellipſe thus deſoribed by the point 2 will be the 
ſame with that deſcribed by the point u, only in another 
poſition: its greater ſemi- axis ac making an angle With 
Ac, the greater ſemi · axis of the former ellipſe, equal to 
half ME n, the angle which the rulers or lines ME and 


nE make with each other. 
E e e 2 Schotium. 
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| right angles to the right line deſcribed hen the tool wa 


Mr. Tun d be Engine 


TN Ne Hen, $c p32 4b : hit HE makes twelve 
caſes Gf It! Had He fader tiſe bf ve 2 U6tR of the 3d El 
they night 'have-beeri/alF compfehended hinder one. 20 

T ehe turning of 'ovils; the top of the #2 Wwhich' ſays 
potts the tool is always trade to pals through s and 1 
(fg. 1.) the tero centers round which the oval engine 
turns; and in this caſe the ruler or line Ms EI. repreſents 
tlie top of the 7 f. If the tool be held on any part of 
the re/t between the work-man, and the neareſt center as 
at M, an oval Wilk te turned Having its longer axis àn (in 
one pofition of the work) coinciding with the top of the 
reg. As the tool 18 removed towards s, the oval will grow. 
narrower and at's become à right line. Beyond s towards 
E it will grow rounder, and dt become a circle; beyond 
E it wHl grow narrower, anti at L become a right line at 


at 8. If the tool be removed beyond L, it will deſeribe an 
oval again, whoſe longer axis is at right angles to the 
long ger axis of the oval firſt deſcribed when the tool was 
at M. It may be very convenient to mark the points s 


and L and alſo their middle point E on the top or face of 
the 7e that ſupports the tool. If any thing be inter- 
poſed between the tool and the top of the 2% ſo as to 


raiſe the tool above the line paſſing through the centers 
s and 


e ie Ge N 9 
sand, an Vi et be deffaibed, yhofe center will 
de the ſame with that of the, oval fixſteleſcribeck when 
the tool was at M; but its Principal axis will crofs.the, 
principal axis Of that oval, (tig. 2. and, g.). Draw Tight; 
lines both from M the old place of the tool, and from 714 
the new place of the tool, to the point E marked onthe, 
ret. Half the angle which theſe two lines make, with) 
each other will be the angle which the principal axis of. 
the new oval makes with the n axis of the, Rs 
11 is well known, that when the oval engine 18 bt in 
order for working, there is a part which flides back, and 
is then fixed, which ſeparates the two centers of motion 


and gives the eccentricity ; for the difference between the 
firſt and ſecond ſemi-axes will be juſt as much as the cen- 
ters are thus ſeparated: call the diſtance between the two 
centers E; let now the tool be fixed in any place, upon, 
above; or below the 76%; call n E the diſtance of the tool 
from the middle point between the centers (marked Ex on 


the re) p; and the greater ſemi-axis of the oval ſo de- 
ſcribed will be D E, and the leſſer ſemi- axis P- E; and 
thus both the form and poſition of the oval will be 
known. All workmen know the tool muſt never be 
raiſed above the place where it was at firſt held, and we 
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2s Mr. LU "oy 072. the Engine 
(2 the rea $a pul yh, 992 rfl HFSW 


e turae 


e deen e erens poſition,,.. 
But Rees, 


eZ TV 91918 Fic Barke f mo N01 d urning ovals. eſpe 


Qi lly fuch as 158 He BE 8815 7 Ly -fram "9 „Ne 


The tool Semer ff Ily has all the m uld dings form d ppen 
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Rien upon the 76%, and the engine ſe 
to E the _ mouldings Will in ſome plac es. te 


W177 hb cl VEL 


oe, of the tool (or the top of the 4 4. at Tight ang! 


5 in turning circles), in other Places obliquely. Th 
will make the ſeveral members of the mouldings lang 
or ſmaller } in one part of the work than another. Nor 


1 JC] 


will the caſe be altered if the mouldings be turned ſepa; 


rately. Analogous to, this, hen an gal is, drayanyby 
the trammels, the line deſcribed by the pencil Will, ggg, 


3 


as in a circle, be always at right angles to che beam of 
the, trammels. The oyal, line ſo drawn will be at right 
angles to the deſcribing beam, only at the extremity. gf 
the two principal axes where the beam cond #064, "Hf 
thoſe, axes; in all other places the oval line a 
make an oblique angle. It may be proper Were e to 
enquire how much this angle deviates from: a * angle. 
This we ſhall call the angle of geuiatioa s. „ 4 

All things as in fig. 1. draw the * TM and | TN 
tothe point Mi in the ellipſe and the point N in the circle 


correſponding to each other; ; and from the nature of, the 
A ent 1094010 5 (i. ellipſe 
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Ip OO Of 4." 3855 
ape thete — 5 i lugs other ine e 2 oa 
faced.” raw Mo perpendfcutar 1 4 an Gas will 
be the ef Beatin ought FRE cn he angle UTR, 


Nat 2. 5 e 


_ "the Uingents 6 orion points in the 


2 Ul ei: | a0 1001 {fi 3 

alipſ a'Eireumicri ing eirc ©, i5 equal to the an gle Of 
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FERN Gus. 


N 0 
"For becauſe” TNC 15 a ene e and NP 


ih the triangles MTN IT GMs) me angles TNM and 1 MSG 
Ae equal. In like manner, becauſe Tx is a right. an led 


e 


triangle and MP perpendicular to TG, therefore TMP= | 


10, and (in the triangle MTN and GMs) the angles TMN 
ind Ms are equal; therefore in the fame triangles, the 


— atigles Mr and 6Ms are alſo equal. 
0 fo compute the angle MTN, we have by trigonometry 
WP PMXPN:: Ty : MN: tan. MTN, radius being unity. 
Call now] CK r, oc, CP=Xx, PM=, CA e Ur ch =d, 


aa” we Have IN = 77 — CET alſo op: cB :: PN: pI 


III: 


a 


Hwa, whence PM * N11 r * 7. Again 


$31 { #4 q 


5 PN. ;2 PN: pr, whence: TP= 


PN : = Vlg 3% x *; whence the tangent of MTN the 


tt & 


Laſtiy, op: Bb te 


== xXx 


Hl — dax 


angle ſought i 1s 


. et 1 | | en 
772 or . = Au, or When —=yy, or when en and y 
have ſuch a proportion that c“: PM:: Ca? : CB? 


Let 


1 and this s 4 maximum whe 
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3856 Mr. LuDLam on the Engine for turning Ovals. 
| Let aun (fg. 4.) be an ellipſe whoſe center is ex 
draw the circumſcribed and inſcribed: circles as before; 
the former cutting the ſecond axis produced in b, the 
latter cutting the firſt axis in 4, and the ſecond axis in 5. 
on Þ6 as a diameter deſcribe a circle cutting the firſt axis 
Aa in Q, draw D and . Set off RSD, join DR, and 
draw DP at right angles cutting the firſt axis in , draw 
PM an ordinate to that axis, and M will be the point in 
the oval line where the angle of deviation is greateſt, 
Otherwiſe, upon c produced ſet off c r=bq, join dr, and 
draw dp at right angles cutting the ſecond axis in p: 
draw pM an ordinate to that axis, and u will be the point 
where the angle of deviation is greateſt. 


He | 
At the maximum (when xx= —) PN*=—, PM* == 
Pe? t+c 
n 1 
and TP* = —: whence TP*=PMxPN. Alſo, PN, PM, Ty, 


are to each other as Ca, oB, and V/Ca x CB, reſpectively. 


A—CB 


Therefore, = = is the tangent of MTN, radius being 


unity. Alſo v= 1s the tangent of NTP; and MTP is the 


complement of NTP: therefore MTN is twice the excels 
of NTP, above 45?. 
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XXV. Of Cubic Rquations and Infinite Serjets. (1 | 
By Charles Hutton, LL.D. F. R. §. | 


Read June 1, 1780. 


HE followin g pages are not to be underſtood as in- 

tended to contain a complete treatiſe on cubic 
equations, with all the methods of ſolution that have 
been delivered by other writers; but they are chiefly 
employed on the improvements of ſome properties that 
were before but partially known, with the diſcovery of 
ſeveral others which to me appear to be new and of no 
ſmall importance : for I have only ſlightly mentioned 
ſuch of the generally known properties as were neceſſary 
to the introduction or inveſtigation of the many curious 
conſequences herein deduced from them. 

Art. I. Every equation, whoſe terms are expreſſed in 
ſimple integral powers, has as many roots as there are 
dimenſions in the higheſt power. And when all the 
terms are brought to one ſide of the equation, and the 
Vo IL. LXX. F ff coefficient 
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coefficient of the firſt term or higheſt - power is 4 f, 
then the coefficient of the ſecond term is equal to the 
ſum of all the roots with contrary ſigns; the coefficient 
of the third term is equal to the ſum of all the products 
made by multiplying every two of the roots together; the 
coefficient of the fourth term, to the ſum of all the pro- 
ducts ariſing from the multiplication of every three of 
the roots together; &c. and the laſt term, equal to the 
continual product of all the roots; the ſigns of all of 
them being ſuppoſed to be changed into the contrary 
ſigns before theſe multiplications are made. All this is 
evident from the generation of equations. And from 
theſe properties of the coefficients the following de- 
ductions are eaſily made. 

2. If the ſigns of all the roots of an equation be 
changed, and another equation be generated from the 
ſame roots with the ſigns ſo changed; the terms of this 
laſt equation will have the ſame coefficients as the for- 
mer, only the ſigns of all the even terms will be changed, 
but not thoſe of the odd terms: for the coefficients of 
the ſecond, fourth, and the other even terms, are made 
up of products conſiſting each of an odd number of fac- 
tors; while thoſe of the third, fifth, and other edd terms 
are compoſed of products having an even number of 
factors: and the change of the ſigns of all the factors 

3 produces 
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produces a Ae in the ſign of the continual product 
of an odd number of factors, but no change in the ſign 
of that of an even number of factors. Wherefore, 
changing the ſigns of all the even terms, — 
ſecond, fourth, &c. produces no alteratiqn in- the roots, 
but only in their ſigns, the poſitive roots. being changed 
into negative, and the negative into poſitive. But hy 
changing any or all the ſigns of the odd terms, the equa- 
tion will no longer have the ſame roots as before, but 
will have new roots of very different magnitudes from 
thoſe of the former, unleſs the ſign of the firſt term 
or higheſt power is changed alſo; but this term is always 
to be ſuppoſed to remain poſitive. 

3. It alſo follows, that when any term is wanting i in 
an equation, or the coefficient of any term equal to o, 
the ſum of the negative products in the coefficient of 
that term is equal to the ſum of the poſitive products in 
the ſame. And if it be the ſecond term which is want- 
ing, then the equation has both negative and poſitive 
roots, and the ſum of the negative roots is equal to the 
ſam of the poſitive ones. But if it be the laſt term 
which is wanting, then one of the roots of the equation 
is equal to nothing. And hence ariſes a method of tranſ- 
forming any equation into another which ſhall want the 
ſecond term: and to this latter ſtate it will be proper to 
F f f 2 transform 


390 Dr. HUTTON on Cubic Equations 
transform every cubic equation before we attempt the 
re ſolution of it. 

4. Let therefore x* + px = q be ſuch a cubic equation 
wanting the ſecond term, where Þ and q repreſent any 
numbers, poſitive or negative. | 

5. Now from the premiſes it follows, that this equa- 
tion has three roots; that ſome are poſitive, and others 


«4 Par 


negative; that two of them are of one affection, and are 
together equal to the third of a contrary affection, 
namely, either two negative roots, which are together 
equal to the other poſitive, or two politive roots equal to 
the third negative. 

6. But the ſigns of the three roots are eaſily known 
from the ſign of the quantity ; the ſign of the greateſt 
root being the ſame with the ſign of 4 when this quan- 
tity is on the right-hand fide of the equation, and the 
other two roots of the contrary ſign. For when q is on 
the ſame ſide of the equation with the other terms, it has 
been obſerved, that it is always equal to the continual 
product of all the roots with their ſigns changed; conſe- 
quently q is equal to the product of all the roots under 
their own ſigns, when that quantity is on the other or 
right-hand fide of the equation: but the product of the 
two leſs roots is always poſitive, becauſe they are of the © 
ſame affection, either both + or both -; and therefore || © 

I this 
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| and Infiite Series. e * 39 N 
this prod act, Hon into the third or greateſt root, will 
generate another product equal to 9, and of the ſame 
affection with this root. * 
7. But the roots of equations of the above form are 
not only poſitive, negative, or nothing, but ſometimes 
alſo imaginary. We have found that the greateſt root is 


poſitive when 9 1s poſitive, and negative when it is nega- 
tive; as alſo that one root is = to o when q is = o, and in 
this caſe the other two roots muſt be equal to each other, 
with contrary ſigns. But to diſcover the caſes in which 
the equation has imaginary roots, as well as many other 
properties of the equation, it will be proper to conſider. 
the generation of it as follows. 

8. The roots of equations becoming imaginary in 
pairs, the number of imaginary roots is always even; 
and therefore the cubic equation has either two imagi- 
nary roots, or none at all; and conſequently it has at 
leaſt one real root. Let that root be repreſented by 7, 
which may be either poſitive or negative, and may be- 
any one of the real roots, when none of them are ima- 
Mary : then fince any one of the roots is equal to the 
lum of the other two with their ſigns changed, the other 
two roots may be repreſented by - r = ſome other 
quantity, ſince the ſum of theſe two, with the ſigns 


changed, is r. Now this ſupplemental quantity, which 
is 
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is to be ne with r by the ſigns + and _ 
| compoſe the other two roots, will be a real quantity 
when thoſe roots are real, but an imaginary one when 
they are imaginary, ſince the other part (- 27) of thoſt 


tions, from whoſe continual multiplication by one ano- 


| Have only one real and two imaginary roots: and from 


8 8 . 


two roots is real by the hypotheſis. Let this ſupplemen- , 
tal quantity be repreſented by e when it is real, or ev—1}* 
or V—e* when it is imaginary: we ſhall uſe the quantity 
e in what follows for the real roots; and it is evident, 
that by changing e for = f, or e for - , that is, by 
barely changing the ſign of “ wherever it is found, the 
expreſſions will become adapted to the imaginary roots, 
Hence then the three roots are repreſented by 7, and 
—z7 +6, and zr e; and conſequently the three equa- 


ther the cubic equation is to be generated, will be 


* So, and x ir- e o, andx+ir+e=o. W* 
9. Let now theſe three equations be multiplied . 
together, and there will be produced this general cu 
bic equation wanting the ſecond term, namely, i 
x = K T. 17 e So, or * N x= * — , hav- | 


ing three real roots; and if the ſign of “ be changed 


from — to +, it will then repreſent all the caſes which 


the bare inſpection of this equation the following pro- 
perties are eaſily drawn. 


10. Firſ 


303 
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10. Firſt, we hence find, that when the: « equation has 
three real roots, the ſign of the ſecond term is . 53 


for the coe icient of that term, or p is = 4 ir — , 


which 1 18 al ways negative when r and e are 1770 quanti- 
ties. And conſequently when p is poſitive, the equation 
has two imaginary roots, ſince - includes all the caſes 
of three real roots. But it does not therefore follow, 
that when p is negative, the three roots are always real; 
ind indeed there are imaginary roots not only whenever 
pis poſitive, but ſometimes alſo when þ is negative: for 
fince p is = — 37* — ein all the caſes of three real roots, it 
will be þ = — 37* + & for all the caſes of two imaginary 
roots; and it is evident, that p will be either poſitive or 
negative, according as e* is greater or leſs than * 

11. But to find the caſes of — p when the roots are al 
real, and when not, will require ſome farther conſidera- 
tion; and in order to that it muſt be obſerved, that e- 


ought to be poſitive and leſs than 37; but the limit be- 
tween the caſes of real and imaginary roots is when e = o, 


ore So; and then p becomes = — , and J Ar; con- 
ſequently then DP i= , Which is =+q = x1 ; 
Sur, that is, when e is o, then l 18 = DA „ and con- 
quently when p is leſs than 20, the equation has two 


imaginary roots, otherwiſe none, the ſign of p being * 
Thus 


7035 4 . ene, 


Lewes gr we eaſily perceive” in al cles dae nütcke wr 
”/thiet6ots : as to i real and imagin nary; 5 mambly; partly from 
ſign of p, and partly from the relation of p to q- ve y- 
4 equation has always two imaginary roots when Þ 18 poſi- 
tiveʒ it has alſo two imaginary roots when p is negative, 


and SN - þ* lefs than 9); 1 in the other caſe the Toots are all 


real, namely, when p is negative and * either equal to 


2 or greater than N 
S000: Moreover, when pis = o, the equation has two 


imaginary roots; for this cannot happen but by — & be- 
2 coming 4e, 1n the value of p, and = S to =; ; and then 


P = A +&=— 37 1 Aro, and g r += 


al 


F . I” 7 ＋ 27 = LEES = . and conſequently the above 
8 barely * = nr, which therefore, beſides one real 
_ Cgeneraleq equat10! root x = 75 has alſo two imaginary roots. 
1 3. Hence alſo it again appears, that the greateſt root 

is always of the ſame affection, in reſpect of poſitive and 


negative, with q on the right-hand fide of the equation, 
they being either both poſitive or both negative toge- 
ther; and the other two roots of the contrary ſign. For 
U 7 be the greateſt root, then is 27 greater than e, and 
2 greater than , and 57* — & always poſitive, and con- 


ſequently the product . r e, or , will have the ſame 


ſign with 7. But if 7 be one of the leſs roots, the con- 
trarſ 


quantity, and therefore the product . 17* — e, or , will 


preſents one of the . two roots in the equation; 


. — 
F * - * 
, - 


ond Infinite Series. 395 
trary of this will happen; for then zr is 1ef than e, and 
conſequently : 377 leſs than e, and ſo z — &. a negative 


n . 


have the ſign contrary to that of 7; * is, ꝗ and the leſs 
roots have different ſigns, and conſequently 9 and the 
greateſt root the ſame ſign, ſince the ſign of the greateſt 
root is always contrary to that of the other two roots. 
14. Moreover, when q or 7 . r e is poſitive, then 7 
denotes the greateſt root; for then 3 is greater than , 
or zr greater than e, and 7 greater tion either Er + e or 


r- e. But when gor r. 4 = = E is negative, then r re- 


ſince then e is greater than ir, and zr e greater than 
7. Laſtly, when 9 is between the poſitive and negative 
ſtates, or q =o, then #7 ought to be neither the greateſt 
nor one of the leſs roots, if I may ſo ſpeak, that is, two 
of the roots are equal, and the third root = o, ſince then 
* muſt be = , or ir e. She 

15. Hence it appears, that the Gen of þ dnrermines 
the nature of the roots as to real and 1 Imaginary, and the 
ſign of q determines the affection of the roots as to poſi- 
tive and negative. Let us illuſtrate theſe rules by a few 
examples. 


16. The equation x* — 9x = Io has all its three roots 


| real, becauſe p = = 9 is negative, and Pk = 32327 


VOL. . 


G g 8 greater 
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Sreater chan T Y, which is = = 5* = 253 andthe Saen er 
tlie roots is poſitive, becauſe Ys 10 is TIT and the 
* leſs roots negative. ö 
y. The equation 4* — — — 10 has the ame 
We as the former, but with the contrary figns, the 
figts of the greateſt root ing now negative; becauſe 
q = is negative. 26771 
48. But the equation x*.+ gx = =10 has only one 
real root and tw imaginary roots, becauſe Þ = 94s poſi» 
te; and the ſign af the real root is + — 
as the gn of q 0 1 is + r- 1 
kg · The equation a + 6.x = +10 has allo ty two o imagi- 
nary boots, and one real root, Which is + or — as-it is 
+10-0+k0, forthe Game reaſon as before. 
20. The equation & — 6x'= To has alſo two imagi- 
nary ens, berate = =:2* = is leſs than 2 = S 250 
But the equation & —!r2:x 16 has all its roots 
real, becauſe 2 = 4 = 64 is = 2 = 8* 64. 
22. And the equation * + 1-2x = = x6 has only one 
real root, becauſe p +12 is poſitive. =o 
23. Let us now conſider the other properties and rela- 
tions of the roots ariſing. from certain aſſumed relations 
between e and 7, and from conſidering e either as real, 
imaginary, or nothing, that is as poſitive, negative, or 
nothing. | ; 


$4. When 
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24. When e is a real quantity, the general "R__ 
is a ISx=r. 77 e, and all the roots are real. 
25. When e is imaginary, the general ee Pp 
& Y. z ei, and two of the roots are imaginary. 
26. When e is between theſe two ſtates, or = 0; the 


equation becomes x* Ar x = 4, and the root r vip 


= 37, for in this caſe pr, and -q = 54. 


Alſo the be two roots —- Zr = e are each = Ar. 
27. Aſſume now any general relation between the 


root 7 and the ſupplemental part e of the other two 


roots, as ſuppoſe : & :: 4:4, or = , or eg Nn, 
where repreſents either nothing or any quantity whether 


poſitive or negative, that is, poſitive when e and all the 
three roots are, real, or negative when e and two of the 


Toots are imaginary, Subſtitute now 27 inſtead of . in 


the general equation x® ix = x. 47* , and that equa- 


tion will become x* — _ Pas „ Here then þ = 


rs, and conſequently the root r = 
: 


="X3. F expreſſed in three different ways. 


The other roots, the general values of which are Ar = e, 
become - TE Nr rr Nn == T I=V 


Gg g 2 28. Hence 


\ 
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28. K ence then in: 7 and ge mann | 
repreſent any form. -« or caſe of the general equation, 
dan the circumſtances of the roots, by only taking, 
in theſt laſt formulæ, any particular number for 2, either 
poſitive or negative, integral or fractional, &c. As if 
1 2 1; then the equation becomes x* — = or = 0, 


the eie the root # = OY 3/41 = 2 and the 


and 0. 
29. If n een will be x — ix = 27 the 


value of e = , I, the root 1 = Vp = V 24, and 


the other two roots r. 1 Vl imaginary. 
30. And thus, by taking feveral different values of 2, 
poſitive and negative, the various correſponding circum- 
ſtances and relations of the equation and roots will be 
exhibited as in the following table. 


4 : = — * I * 
— < ay x — * " = 


* 
- 
"© Fas 


| _—— 
Ls 
b — 4 — 


— = —— m—_ — — — — — _ — — — 
— — — 
a 4 < * * > . 
„... K —— — 2 * * 2 8 
\ 2s. 5 . d g p. * 4 - * => * . bs 122 52 4 — * . IÞ 
7 c 8 1 0 — 2 * 1 * 4 l * - 
— b N 23 . 5 * \ p , — 1 oY — vw _ — — 


% 


and Infenire) Series TT 
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Forms of the equation. Values of the root ., . = 
| 5 | | 


* 
A _—_— * Ts —_— — m ä —— — —— 
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bing, % Früh the bare inſpection of this table ſeveral uſe. 
Ful 4 and curious obſervations may be made. And firſtit 
appears, that when 9 is poſitive, as in all the forms after 
the r2th, is the greateſt root; but when 7 is Negative, 
or in all the caſes to the 12th, 7 is one of the leſs roots. 


32. In all caſes Tu the 4th form 7 is the leaſt root, 


becauſe Lid or LY 


, &c. is always greater than 1: 


— 


and in all ſuch forms 2% 1g) is leſs than - ph; but the for- 
mer approaches nearer and nearer to an 8 with the 
latter till the 4th form, where 2 is become = pl, and 


is then equal to one of the other roots, becauſe 
99 —1 2 


= —=- Lo 


2 2 
33. From hence r becomes the middle root, and con- 


tinues ſo tothe 1 2th form, where it becomes equal to what 
has hitherto been the greateſt root, and the other root 
becomes at this place = o; and gl has decreaſed from 
the 4th form all the way more and more in reſpect of 
, till at this 1 2th form it has become = o, or infinitely 
leſs than . 


3 
34. From this place 7 becomes the greateſt root, the 


ns ow 7 changes to +, and 2g) again increaſes in reſped 


of l „ till at the 1 3th caſe it becomes again equal to ii 
| * 4 two leſs roots equal to each other, like as at the 


Ath form. ; 
3 35. From 


dad Infinite Serieg. a 4or 


38. From hence 7 * becomes greater than 3p) 3 and 
— more and more in reſpect of it, till at the 1 6th 


lep where p is = o, or 2% infinitely greater than D. 
36. From this place the ſign of p becomes +, and 


i continually decreaſes in reſpect of 0 to infinity, 
37. By help of this table we may find the roots of 
my cubic equation x* = px = q whenever we can aſſign 
the _— between V p and g. For ſince one root 7 is 


+ 3.1 / 4h — 3/_49 
aways = — Tp ==3 TT and the other two 
wots zT. 1 * Vn, it follows, that if from the 


equation 72 _ = +1 where the two denominators 
n= »=- 2? 


under the e differ by 4, we can aſſign the value of 
1 the above formula win give us the roots. 

38. As if the equation be x* = 18x 27. 
pþ= 18, and q= 27; then JE Ne Vg = 3, and 
A = I/27 = 3 alſo; therefore » + 3 = 8, or 1 I= 4, 


ter of which gives n= 5: conſequently, r = — i 2 


= 4 = 3s.the middle root, becauſe -* ! js found 


Here 


between the 4th and x 2th caſes, which are = limits of 
.1=vV;= 


the middle roots: and = ZT. 1 Vn 
4854102 and 1*854102 are the + leaſt 


roots, Or, theſe two roots may be alſo found in the ſame 
manner 


Dr. adidas adorns 


s-from-the-table of forms, which. contains all;the 
s of my equation, thus: by a few trials I find 


— 24. — — — 


47 20˙954 ay 
near] and therefore I* 8 
= 8 1595p 54 i 


©" the leaſt root, becauſe here 2 = 17: 9 5 which lies far 


r 


© -abave the limit for the leaſt roots, which i 4 « the fourth 
1 form, where n iS 9. And laſtl ly, a N — 2 4f 


9 
| He 5 . - = 4'854 is the 0 


Leh , becanſe 5 1 is found between the 1 2th and 1j 


orms, Which are the limits between which lies the 


er 
_ greateſt root of every equation that has all its roots real 


, 8 21 


39. Again, let the equation be x* + 21 = 12. Yere 


is 88 


P 2, and 22 1a; hence I =Vap⸗ V4 = 2, and 


e e ICY alſoz therefore n 32 25 or 


--# + TI 6, either of which gives n 5. Conſequeni j 


e f the other two roots ar 


4 71 ne Ot. op 39 = 6 
£2 LI EY A-—=TI. 1 EV=5 


F * 7+ 4 & 


, 49+ But it is only by trials that we find out a proper 
value for n in ſuch caſes as theſe; and this i 18 perbaps at- 


_—_ = =y _ 


_—_ 
an a4 g 82 af hw Y ” + 4 * — , a 
- - * — — - 
— * 1 0 7 p $ - w- - 
TA IT” . 5 


tended with no leſs trouble than the ſearching out one of 
the roots by trials from the original cubic equation itſel 
This method of finding the roots would indeed be ef- 


bed and ſatisfactory if we had a direct method of 
deter- 


2 . 
- — 
— 1 2 
- » - 


w. * 


=> i 
—  " 7 * Py 
a 


N 2 +X 43 Y — 
—— "uy. > , 
E 2 A 
* V = * * 
— =4 - — 


foo, 
2 a 


- — - * — 
= - 
— 1 _— 
_ 
— a 4 * —_— 


F 


4 
4 ü 1 
l 5 , 
4 
. 
4 
þ . y 
* l 
1 $ 
4 
13 
ö k 
1 * IS. 
1 * 1% 
5 I”: 
q * . 
1 
* 
* 


_ 
| i 
| 
[ 
l 


: 


4 determining the value of 5: from the ert 


an Infinite Series: if. 


. * 3 
SE 4 by an equation under the 3d degree; but by re- 


> 1 


ducing this equation out of radicals, there reſults ano- 
ther « cubic equation of no leſs difficulty to reſolve than 
the original one. We muſt therefore ſearch for other 
| methods of determining the roots; and firſt it will be 


proper to treat of the rule which is called carDan's. 
41. Let & + Px = q be the general equation where 


p and q denote any given numbers with their ſigns, poſi- 
tive or negative. And let 2 + y denote one of the roots 
of this equation, that is, let the root be divided into any 
two parts æ and y. Hence then x = 2 + y; which value 
of x being ſubſtituted for it in the original equation 
* + þx = , that equation will become 23:+ 32*%y ＋ 3 


Ip. S Ty or 3 + + 329.2 +) p. 8 1524. 
. Now on introducing the two unknown quantities à and y, 


we ſuppoſed only one condition or equation, namely, 
2 9 x; we are therefore yet at liberty to aſſume any 
other poſſible condition we pleaſe: but this other condi- 
tion ought to be ſuch as will make the equation reduci- 
ble to a ſimple one, or to a quadratic, in order*to obtain 
from it the value of 2 or y: and for this purpoſe there 
does not ſeem to be any other proper condition beſide 
vor. LXX. HDR 5 


— Dr. nuvro ion 
tliptrovhich\fuppoles Hi to her hνον and: in conſe- 


quence of this ſuppoſition, the equation becomes barely 
$3:43%2:94 Now from theeſquare ok this equation let 
four times the cube of zy = — ;þ be ſubtracted, and 


there ill remain. g E RENE D: the ſquare 
root, of which. 5-8 —p.= Vq * — '; this jſt being 


DOT 28 383 — +1, 2+ = BYTES 
added t0,and ſubtraQted from, | the eq uation 2 + 9, 
57 911 | 2 4 — — 
22 =q+ + + l, 
we have 7 *. * 1 8 


S 3 
» 43 — 7 Ly * * 
50 1 Ls 25253 TW 5 * 712 
5 + — WV 


e 
# 
we 


3 * 


thebe * of 2 d 73 far every quantity has three dif- 
ferent forms of the cube root, and the cube roat of x, 


is not only I, but alſo — r =. Hence then 
the three values of 2 y or x, or the three roots of the 


equation * + þ# = = q, are V9 — 4 4 x I or 


** 


* — — or 2 —, where the — of 1 
muſt be dana in the values of & and yz that is, when 
it is == — in the one, it muſt be fi in the other, 
__ _ otherwiſe 


other wiſe their product a wil not 0 23 ee moe 


to be. 0 1 ep, 
j 42. Or if we put a = h and | doe ſame three 
roots will be vos 100) 


'vV b + VF + + 7 2 + S = thu 1 rbk or pour 


5 li r, 1 e314 VETS. T4 ae bee 


2 | Ls 47 DSD 
1 b+ dr 77 9231 ee. 1 nn 
43. Or again, the 1ſt root y being 8 


— E-th. — — 
d ; eur the other two will be 


; 1 * c n » 
ESO TECETE 


LV VF Fo FF 


* 


* i e e- ee. [+ 


b + * 25 * 2 and ro 


14 or, if we put s= 


95 5 e We e e ed 
der che kſt root. . 5 men 1 
Ms 1 1G + TT SMT 737 the 2d 8 01 
W tate e = the 3d rot. nf 
5 45 Theron ri =5 + ea ore. a 
2.8 


by whims it Was an meats but — ik FERN 


mus. And this is always, aral zogh though it is nap 
H h h 2 always 


= * . ' 7 
"LE MA _ #3. F4) 


. a - \ * 
8 =. aA 
2 — | —_ .” 


— — nn. —= nc. 
= — = 
— 


= 


: 
i 
* 
k 
N 
by 
ie, 
3 1 : 
= 
* 8 7 , 


_ — — of 
I . r 


— —— gs 
l —_ Mo” | \ - _ 
_—_ —— 


n 


—_ — — . My + E ” 3 
Aa * —— — - ——z 5 . 
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— to be. 


t 10 £10! it d „Got rue A, 
3 Fn 1 - al 15a — 
6. The "Giſh root 1 A IT 


+ D 5 VEG? 45, although it be always a real quantity, 
yẽt often aſſumes an imaginafy form whth' pärticulat 
numbers are ſubſtituted inſtead of tlie letters @ And ö, or 


7 und g. And this it's evident Wal Happen. whenever. ais 
| 5 wo 


122 | 1119 of / t: CIR It 
negative and 4 greater than 4, or or x rap! greater. ths 


„er „2 1 1 
2 FE C _ 3 * 
for they N 2 * , beepme 1 = 7 
ſquare root of a negative quantit „Which 1s imag| 
S410 ILL AKC as 1 TENT C2 = af) 191 
| And this will evidently happen | whenever the equario 7 
has three real roots, but at no time elſe, t mat! LIAR 1 ie, 


firſt I ry caſes of ' the foregoing, table, herein 500 8 
greater than ig) , and þ negative; the 4th, and. A 2th only, 


| excepted, when » = Tal, and therefore E 42 = = | 


and two of the roots become equal, but with contrary 
ſigns., This root can never aſſumę an imagimary form 
when Or P as poſitive, nor Jet. when Hr 18 negative and 
Dy greater. than; 570; ; for in both theſe caſes the quantity 
A * = 4 is real, or the ſquare root of a politive e quantity. 
And theſe take place after the firſt 1 3 caſes of che table 
of forms, that is, in all the caſes which Have onty one 


real root. So that this rule of carDan's always: yon the 
8 "$134 44:84) DENT PRESET IHTE HT TY root 


— , 
roptritrenobnagintarys ſorm 2whegthBxequagionhan: 
imaginary roots, but in the form of a real quatitity!when! 1 
it has Imaginary Ras. :- 700% fht dT o 
42.1 It may, perhaps, ſeem yondexful that. CARDAN) . 


theorem, ſhould.thus,exhibjt the root Of an gqyationiyn- . 
der the form of an Imaginary or 


+45 { 


ways when the equation has no. imaginary. roots, Ws 
no-time elſe; and it may juſtly be demangdegl y what can 


J 1,4 4 12 | 1 7917 : 971 


be the-realon of ſo curious an accident. 3 1 ber- 
I; v 

ing paradox will be cleared u up by The followin g CON * 

deration. it is plain, that this circurnftance Kan have 


happened either through ſome inapropricty in the 112 


door 2911 2s 
ner Of deducing the values of 2 arid y from the two 


furned equations x'= 2 * J, and a J's = =, or efſt by* 
J: tity in one of theſe twW6 Tonditioris them 
ſaves; but, on examination; the dedüctions are fouiid ti 
be allufnirlyf drawn, and the operations rightly per- 
fsfmed/ The true cauſe muſt therefore lie concealed in 
oe of theſe two conditions x y and a . Att 
the firſt of thern it cannot be, becauſe it only ſuppoſes 

that a quantity can be divided into two parts 2 and y, 
which is evidently a poffible ſuppoſition: it can therefore 
no where exiſt but in the latter, namely, 2y = p. Now: 
this ſuppoſition is this, that the product of the two parts: 
⁊ and y, into Which the conſtant quantity x is divided, is 

equal 


amo pg rqnantit as. 


752 


LS 


— 8 * 
45 Pr —_—_— N 
| 21 


* 2 v 


Un Sas « 


e 2 + —* K = 
G 82 n 


— — 
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6qual'to £ 5 is with its ſign changed. But this may always 
take | place when P is poſitive; for then 7Þ will be ne- 
gative, and two numbers, the one poſiti ve and the other 
negative, may always be taken ſuch that their product 
ſhall be equal to any negative number whatever, and yet 
their ſum be equal to a given quantity x; and this is done 
by taking the poſitive one as much greater than x as the 
other is negative; for thus it is evident the poſitive, and 
negative numbers may be increaſed without end: where- 
fore there is no impoſſibility in the ſuppoſition when p is 
poſitive; and therefore then the formula ought to exhi- 
bit only real quantities, that is, in all the caſes after the 
x6th in the table of forms, as we have before found. 
But the ſame thing cannot always happen umen pri ne- 
gative; or 3% r Sy is poſitive: for that a ij may be poſts: 
tive, the ſigus of the two factors 2 and y matt be atike;; 
either both + or both , that is, both + when the fign 
of & is +, or both - when that is — : butt t is well known, 
that the greateft product which. can be made of the tuo 
parts into which a conſtant quantity 4 may b. be divided, is 
when the parts are equal to each other, or each, edu ll 53x, 
and therefore the greateſt produdt is equal 170 20 ory; hy , 
where exefore if z be equal to or greater than — 3 the 


condition which ſuppoſes that 2 is = = Ip, is poſſible, 


atid the” formula ought to expreſs the Ot by real quan- 
mac, tities 
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tities guly, ptheryriſe not; but 4 or 77”, which is the 
ſame thing, 4 2 alw WAYS leſs han _ 'þ in the firſt thirteen 
caſes of the table of forms; and therefore i in all theſe caſes, 


which. are thoſe j in which 251 is greater, | than! IP , or all 
thoſe which have three real roots, the formula ound 6 to 
exhibit the, root with imaginary quantities, as we have 

before fund to appenz, the 4th and 13th caſes only 
1s = 0 „and therefore the quan- 


excepted, in which +; 
tity / # — @* vaniſhes, and two. of the roots are equal. 
48. Thus then the real cauſe of this circumſtance is 
made manifeſt, and it is found to be the neceſſary conſe- 
quence of the arbitrary hypotheſis which was made, 
which is found to be poſſible only in certain caſes. So 
that we cannot expect the formula to exhibit a real quan- 
tity in the other caſes, ſince an impoſlible nd 
mult needs lead to an abſurd concluſion. 


19 The other two roots — — UT ea in their 


general ſtate appear in an imaginary Soi but on the 
ſul bititution of numbers for the letters in any example, 
they come out real or imaginary quantities in thoſe caſes 
in which they ought to be ſuch. For / being = g + , 
and d = =g — V=b according as the roots are all real or 


only one 18 ſuch; and — — == 8 = * always half 


che one e real root, we ſhall have — = Vb according to 
7 : the 


& © 


n — vile Rquntion 
Pits cies? add eite quem ar of by% Wig} 
a real or an imaginary AnNa as the roots 
ebe zeal or-imagibarys oC 1, - 3! nis 84 ba#. .: > 
e. The firſt root 1 being found from; the IR 
VI 9 * e + a* + A b - V+ or by any other means, 
the gther two. roots may be exhibited | in ſeveral « 


$ii:; 
forms beſides the foregoing, a as may be thewn i in the fol- 
. 245 F # &3f 3: > 70 


lowing manner. 
51. The equation W x* + px = 9, and one root , 


by, ſubſtitution we have 7 +pr=g, and, by ſub- 
tracting, it isn * +p.x=r=0;'and, 
"Uividing by x — , it becomes & + rx + PD Oo. 

Or this fame equation may be found by barely di- 
viding x* +þÞx = © by x -7 = ©, for. the quotient Is 
oF, +78 + 2 ＋ P N: Sa the, Dr of this gu- 
dratic _— gives x = 17 4 — Tr 


> 


—p-3=- 
ev 2 —4 4 — 37 the other two roots. And from hence 
again it appears, that theſe two roots are always imag}- 


nary when p in the given equation is poſitive; as alſo 
| when it is negative and leſs than 37; which again in- 
clude all the caſes of the table of forms after the I 1 


82 Again, ſince Pn. + pr = = 1 therefore 7 + p= = 2 


2 —þ +£, and a1. = F ia 27; which NG 
3 


ſubſtiruted 


* 
— abeys; yalac . OR Foote ey 


— dletiaw .<« 


become 2 rang Pee 7 1 FEE GOF'S as © i 


53. And again, i if — p be expelled nom this laſt fam 
u e e , the fare two rodts will be 


——— — I <HIes Oc — 


7 ine x | 25 — — f 

ex preſſed by = 27 = FLY = x Ar 12 J. 

reien ant of 18891 

54. And farther, if of be expelled from this laft Rd 
n $4 4 4+ I 4s enn 

by means of its value q — Pr, the fame two roots will Alo 

— 7 4/3 | n 


> Ir * pr — 4g 
55. We might have ines the above forms in yet 
another manner thus. The firſt root being 7, let the 
other two roots be o band 20 then we ſhall have theſe 
TWO equations, namely, © +. w = , and vWr = 4 


or v9 = L * Wem the 3 of the firſt of theſe ſubtract 


Fong WER, = wp = 00 4 2, which being added ts, 
and taken m = = 7 and — — R bare 


1 1. . 5 
A © &- H 2-3 


with one of the E ee given; ; and then ivy Cubs 


© a 


ſtitution the — will be deduced. 


04S. illuſtrate now the rules * 214 4 or 


4 _ Un. it 
— 


Vor. LXX. 5 1 1 given 


* wt 


„ by ſome examples; ſuppoſe the 


5 Ty De. — „ — 
Sn h etiof W be f U 6 = 91. Here g + 36, 
Tr NN E.= 2 725 RE Fs then & S 2 
| — — 128. e = * Wb re = Viet 1 

3 and d= N= 6 = LE REY 29-3, 
Conſequently, 7 +4 =4 #,3= 7 the. firſt rogt; and 


| — —7 = = 
ve = OR TD * 7 Fo ne the other *I oots, Which 


89 Ex. 2. Let the equation be x* + 30x = = 117. 
117 


Here a=;þ=10,,,6=5q4=7; then N 
f 1000 e , Thy Vb+@ =v DT = 


e = e 55 and d = Wb — = VE — 2 = / 5 
= VS —8 = - Conſequenty = =5+d=5— 2 3 the 


firſt root; an 
two roots, which are imaginary. 
5 8. Ex. 3. If the equation be æ + TIN 6, we hall 
have a= 6, and 5 = 3; then c + &,=g +246 
=vV225 = 15, S=Vb+c=V3+155V18,. and 
d = Vp — c=V3- I 5 = —I2=—V/12. Therefore 

r=3+d= VI8 — V2 = * 331373 the firſt root; and 
— &18 Ee 4) YET 2 72 2-3 


e 


* 
LI 
* 
* 
I 
y . 
= 
$7 N 
ot 
; "as 
UE 
l * 
1 
4 
* 
* 
N 
7 
* 16 
* 
1 * 
8 % 
Oo 
1 
: 
\ bu 
. 
+ ” a 
* pi 
= it 
PE) N ! 
4 
* 
0 * 
Ss #4 
L ' 
; F 
1 \ ; 
ow SLY 
? 19 
» 4 * 
5 * 
| 01 
. 
= 
7 1 
21 0 
| TL 
e 
TE 
* 
{ \ 
T 
N 
5 
T 
1 
1 
14 : 
4 
4 
a 


"1 
*3 
vvY 
't 
*14 
N 
: 


the other Two roots. | #4 ED 
39. Ex. 4 In the equation * * 15 "Or we have N 


4 


a = = 5, 3 2; hence c = VEF+@® =vV4-T25= 
V—121 


pp 


— - 
- bien 
— — * 


— — * 
1 _—_ I —_ 4 l I 


\ wu 4 = 
"> . re run n 
„ > = a \ -— ke. A coat fo. oc 4 : 
- 1 20 FY 3” - — 8 
r ä Yaz" x 2M 
. 1 . — — . _y — — * — 4 + 


IT 


aden ohd\Dyrite Kerne AQ . 8 4 13 
me 121 — 2 ; — 7 De od. n 


Fed 
= 
o <A 
$5 


| bee 
the other two robts, which are alſo real. 

1604 Exi'5: The equation x® — 6x = 4gives'a - = Sid 
þ=2; therefore c . 8 =vV=4=2v—1; 
2 AGA VAT 21 +V—1,andd=Vb—c 
Ja- NI 1 Vi. And hence 
f=s5+d= >a the firſt root; and 

——. * — —3=1=V=x. V= 3=1T1=V3 which 
are the two extremes, or the oreateſ(* and leaſt roots. 80 


thatin this example, ARD AN 's rule gives the middle root. 


61. Ex. 6. Let the equation be x* 10. Then 


43 and b=—5; ſo that c A a 27 


— — + 2 * 


Hence 12 41d 2 the middle root; and 


the greateſt and leaſt roots. 

62. Ex. 7. Take the equation x* — I2x 29. 
a - 4, and & = 2; therefore c = V#* + @* = * = = 64 
T 1112 = 


Here: 


oh Dr. n v 5 wations 
e Nd D /i+ vi DIY r 


GG ·˙w CEE "SES 


— = Wb —c D VEE e ao; — 


A-. Hence 3 the middle pot 
| HTO EPI 5 2 n TEIN 


A Beten Ad Seat Ac 7162996 3i 0H do 

ing, Eu. V. Mg, Teil We equation * 2 T8 
— 84/2, we have @ = , And e 4 eie ez 
VF + 45 = V32 — 64 = V—32-=4v—2, STe 
=V-4vV2 *. 4v/—2 = * Va, andd⸗ V2 -vV=2. 
„„ 5 4 42 2 nd the WN. root; and 
mL Sv D 2,1 


Wer "17 1901 8 
Tapes 11 —— I'S omg end len 
a==5, * 5 115 ** e 


r=5+d = —2. the leaſt root; ane 1 2 nt; XY 
1 = a4 v3 = = 1 = „Aae 
"68. Ex. 10. Laſtiy, in the equation & 1 5x 20, 
nſeqquenNHN U V 
NVοος 15 A SI I, I Mar 


0 * I and. d = 0 Therefare 


ee 
„deen 31715 172 


we Hade a 2 5, and 5 = 105 


eee e eee ee 
r $TS PIT 50S KS L's 5 Dr eee 


joot; and 4 e IV wow het ie SEE 


cee — L= x t EY UH —_— — 
ip + $2 — — $v/> 
EO +32 LOG AMY dealer two. rage 


66. Hence it appears that. GARDAN' pale 400 Nine 
out. ſometimes the, gregęſt opt, lomgtimes the mifdle 
root, aller- ape the ee vod 59977 82 — 


— dL? ESE © TIE” 


3 + EF eee * > AK * 1 b. 0 8 CEE \ A; — * 8 1 2 £ \ * — > = 4 oy 1 Wo 

1 e e ee eee 
of the Roots by Infinite Rite! * Spe 

5 1 #11 — \y - 7 SY T4 Ty 7 2 


67. Abbie way bf aff gning the roots of 5 a Eur 
eqtration, may be by infinite fries; derived frorn the fore- 


Yoing formüle, wan +4Tand EEC 4 Ve 
— _ no [4 [>1 12 > 4 — Ws | 2 
8 oy C 


hv \ ; 
2 A re- Ne: . 
VI 5 N = ——y * 3 5 T1 3 4 . 
For by expanding Vb = = C in an nee ſeries, we e ſhall 
* 
evidently have all the roots exprefled 3 in ſuch Iefies. 
22001 19389192 Oy pb iy <IL=&-\a7 4 24 56 7 
68. Now 5 = e- * - WC. 
3b (3-64 346.98 


A 2.50 g2 


e — 2 1 3 7. 6 dd 4 3 i $07 


2c: 2 F “ 
Hence's'+ d= 2 90 212 TP -n 8 


"0 the firſt root, as it was found by Mr. NICOLE, in the 
Memoires 


9 Dr. ausva. — — 


ace e OE TINY 


. 


4 


L Cas 'S* * 
5 25486 
7 H 78 


7 


deb thb ocher two > Lob, whilh 1440 given oY leg 
in Bis Element ee F 


tih 


69. 9. Hence again it appears, that when . is poſitive: 


thefe two latter roots are imaginary ; - for then the factor 


_ *1 is imaginary. And that thoſe roots are real when 


this cis negative; for then this factor becomes 


e. — * But in this laſt caſe, 


the ſign of every ſecond term in the two ſeries muſt be 

changed, namely, the figns of the terms containing 
the odd powers ofthe negative quantity c“; for the ſeries 

contain the letters as adapted to the poſitive f1 gn only. 


, a real quantity. 


70. Theſe ſeries are proper for thoſe caſes only in 
which c' is not greater than 4*; for if c were greater 
than 6“; they would' all diverge, and be of no uſe: and 
the ſeries proper for the other caſes, namely, i in which 
is greater than 7, we ſhall give below. 


1 7 : 71. That 


eee ee Ain 0 Pf + 
51. That & belefs thb G, NRG froth A 86 
muede uſed, E of ip muſt he a eee 
for if it be poſitive, then c 2 + 4 will l'be g greater than 
*. But for this purpoſe a canliot be 4 any degative quan- 


tiy taken at pleaſure; for if it be ſo take a8 that n be 


greater than 265 then ; ſhall | . = 3 =#. be greater 
than 4. And hence theſe ſeries converge only in ſore 
of the caſes of three real roots, and in ſomę of thoſe chat 


have only one real root, namely, from the 1 6th form to 


ſomewhere | between the I 2th and 1 3th forms in the ge- 
netal table Art. 30. when 5 is poſitive, and conſequently 
it includes ſome cafes both with and without ! imaginary | 
But that in * the caſes, the firſt ſeries 


Nc. is the greateſt root, as 


N bs 2er 
will fill more e fully appear by conſulting Art; 8 3. 
5722 Now, in the firſt Place, hen A , or c . 
which. ie is the limit, or 26th caſe in the.t table e Art. ELD 


S.. 4448 


the equation being ** = Fr = 255 then the only real root 
is bre Nb 3 Kc. 


3. oY 
Hence alſo, dividin 8g by 2 25 we have 


Vo = =2 2 2. BS <> 5. 8 c. 911 
1 3.6” 8 3-0.9.12 


73. But in this caſe allo 15 root , 
4 d=2WVbx:i-= 


* 3.6. = 12 
rd Jo — 


— — 


5 Dr. nuvrun m uh,“ 
eonfequently this anne. or 


* e cc. 2 += Ki: {33S 42 | 
244; g 3 . 59 12 N. 55 i 3; 17 ue 
_ 19 55 b ſubtraftin T = > — 
of? . «AK A S | 3.6.9. 14 Ke 
from dd „ ſides, we have. hoes ago deve 
7 2 . 2.5.8 5 2. * | 8 77 ; J. 
Rc. = * BAER 


57 23.5 "3-8: 9-12 EY 7 7 T: *. 91 
which multiplied by 4% will alſo give the root of the 
dame eguatzon. And hence, adding 25+ 36 LINER 


3.5.9. 12 
to both fides of the laſt equation, we find that 
8 2 2. F | 
15 is = 3 178 3.6 + 556 THER 7 9.1215 WG 
or, farther, multiplying by 3, and ſubtracting I, We have 
= 2 2:5 8 2.4%. . | 
ori cy 5 ag *t e dee ot 


22 an 2 11 TS. * 


"6 8. TH 12 Trl Sn = A W 


7 35 "is this caſe alſo, namely, 42 = : b, the ur. 


a wor „ 

And hence, 92 55 by Vs; and. addin _we_ha 
. , oy 68. & * 

s 9.42 K, 7 (f $$ 


— 


the ſame as in the lag article but one. 


76. And 


ect —— rn Us 
c 76« nd by: taking: cher lacs ob rand tne other 
plationsbefweenthern, any nymberofinfinite ſeries maꝝ 
be, ; Aligned, whoſe ſums wall be given by the two equa- 


— „ — 


a 28 4 — 4 
tions G c= b 1 oe L k —- "Kee. © And 
3-13 0 | 3785 P , S817 
if h be very great in reſpect of c, the two firſt terme of 


the ſeries wit give the cube root true Tay plates of 
| — 31 912 ον hh, e e Dein A. A 

77. Hitherto i is concerning one of the limits or ex- 
treme caſes only, namely, when © = #, or when the 
equation is * = = g #5. Andi it has been obſerved, that 
the firſt general ſeries for the three roots converges in 
al the caſes of tlie equation * — px = 95, or * 3a = 26, 
in which a is not greater than 2 6, But a may be any 
real quantity not greater than 24*,- and -foi it muy be 
either leſs than, equal to, or greater than 4 ot Dat - 

78. When, in this equation, 4 is leſs than P, then 2 
i poſitive, and leſs than p, and the firſt ſeries gives the 
only real root without any change in the ſighs of the 
terms. And to this belongs all caſes of the equation that 
can fall in between the 1 3th: and 16th formulæ amthe 
general table, in Axt. 30.— 3 ; 2 inn e 

79. If a be = &, then 9 8 = 0, and the three firſt ſeries 
give 2/b = 42 for the greateſt root, and = /b for 
each of: the leſs roots: The fame as-at the 1 zth form in 
the general table Art. 30. 
Vol. LXX. 


Kkk 80. When 


14⁴⁰ Dr. nur rom on Cubib Equations 

Sb, When a is' greater chm 5. k will be negative, 
and then, changing the ſigns of the odd powers of c 
tlie thite general ſeries will give che three roots of the 
equation, „which will always be all real. In this claſs are 
two caſes, namely, when “ is leſs than , and when 
they are equal, which is the limit; for when cf becomes 
greater than 55, the ſeries diverge. 8 
81. Now when 4 is between #* and 20, then c is 
negative and leſs than 4, and the general ſeries give all 
the three real roots by changing the ſign of every other 
term. 
82 And when a =. 2, then — * ,, 
roots become thus: 


5 SS 2.58. 2.5. 8.11 14 | 
2/b x I + f "277 3, 9 8-11-14. &cc. the 
firſt or greateſt root, 


1 1 2-5-8. 2. §. 8. 1114 0 
Wb x: * 3.0.9, i + or: Ig. 18 & 's 


| Zn 
* INM VZ M :- 22 dec. 
V 3 3. 3:0 RE PEP 12. IS 


4 the three 


the two leſs roots. 
83. The firſt as theſe 3 is the —_—_ root, be- 


cauſe J x : 11 — — 2 3 8 Sec. 18 greater- than 


5.6" 3 6. 9.12 
2 Ns 3.85 Kc. e is greater 
than 1 


I 
* 9 J Kc. V: 1 = 7-2 Kc. 


os and ABR Series. „ * 435 
is leſs than . S0 hatin goperal the Ort 9 Jade 


greateſt of-the dure jf. 
„84. But it is evident, that-this caſe agrees Sith the 


zoth form in the table Art. 30; in which the middle 
root 7 iS found to be SE = V2.9 = = 4b = 22. W. 
and” the two - other, - or greateſt and leaſt roots, $24 
r Vg = Hb IAN 3. 

85. Hence by a ne of theſe two ent 


12 | * 


2 of the ſame roots we find ere 
* K 5.8 8 5.8. 11.14. wh N 
* TP 3-6 3: 0. 9. "Be 5 6. 912 18 18 . a A 
1 425 5 3.11 5 5 
— —— + 8 Kc. . — "WF. 
1 Y Jo» 2.6.9 „2 - IS] 9+ 12. 5 C 3 oF . * 


86. Aud by adtling and SINK theſe two, we find 


de. and 


6 
87. Alle, becauſe IHE 


1 2 5 
= x ral therefore 1 the mean” proportional between 
| * | 55 oh 


the two ſeries A _ By: is 20 me ſeries Cc, as the fide of a a 
ſquare | is to its diagonal. 3 | 
88. Moreover, to and from the two ſer ies a and B, 


adding and ſubtracting the two ſeries in Art. 74. 
K k k 2 namely, 


Dr. ICY 2 „ hk Equations 


* r p 
» 2 5 wo or' WT 'F 6 * 2 Las St 2 3 
ee ee e 4B „een . 


* 


258. 11.14. 17 20 IT 


— — — —U— — — — 


= 2 12 15. 18-41. 44 


ec. 


= hom F. $4 11.744 17-, 20 
15 3. 7 A: 18.27.24. 27 


— 


bc, 


+ ben 
1 2 mY — = 363 i 
— 3-0 "BT 7 5.91215. 3 | 


* 1 Sao 0.4 PA, 


Cc _ ee re es A. —ũ — : - 7 
2 — 


— 


4 7 = 
WV: ;; $8 3.5 9.12. 15,18. 77 Nc. 


— — —— —U U 


— 42. S 57 — = er 


bie It alſo appears, that tlie ſeris 
214. E a 2363) £12 0; | 
* 5 5 3559 3-6. 9. . 
eee 
4 2 = 
3 3-0 


where the ſigns of the former ſeries are found by 


— — 


changing the ſigns of every other pair of terms in the 


latter; namely, omitting the firſt term, change t the ſigns 
of the 2d and 3d terms, then pafſing over the 4th and 


5th terms, change the ligus of the 6th and%5th; and fo 
on. For, by Art 86. the former of theſe ſeries 18 equal to 


Mb, and, by Art. 72. | the latter 3 is equal to 2. 


2 


— Let 


bo 
i 


go. Let us now conſider the cafes in Which 0 is 
greater than F, which include all the caſes not tompre- 
hendedby the former, or in which c is not greater than 
#. And this, it is evident, will happen both when a is 
politive and when negative; namely when a is any poſi- 
tive quantity whatever, or when it is any negative quan- 
tity, and a greater than 25. And in theſe two claſſes, 
£ will be poſitive or negative, — as & is _—_ 
or . | . 

91. Now the ſeries in this claſs will be found the 
fame way as in the laſt, by only writing here the letter 
c before the letter 5; for then we ſhall * Sc +6; 
and a= -V—c+D = =. 8 


3 AI- 2 _ F 2.5 | 
Then 5 £= C +6 Ye X « I x „„ Bo) 
adde VIII ven a te tf 


| M87 1b: 608952 80334: aw. 
Hente s + d = - Fe 11. * 7 9 3. © 942 N 


the ift xoot, and was given by CLAIRAUT. And 


—ů —— Dſ—:m— mm — 


3.6.9 12. 15c 


for the other two roots, which, 1 believe, are new. 

92. Here it again appears, that when & is poſitive, 
the two latter roots are imaginary; becauſe then 
2 A/C 


124 Dy. nun ram on Gubierliguations 
Se e g will be imaginary. But if c be negative, 
thoſe roots will be both xeal;.linge Ve x Merz then be- 


n Mon. V * 3 — Vc * V—x X V=3 = 
cx 3. The ſigns: prefixed to the terms as above, 


Ake place when c is poſitive; but when c* ſhall be ne- 
gative, the fi igns of the terms containing the odd powers 
of · ĩt muſt be changed, And theſe ſeries include all the 
caſes i in Which the former ones failed by not converging, 
So that between them they comprehend all the caſes of 
the general cubic equation. x? = px = , as they each re- 
'ciprocally converge when the other diverges, but in no 
other caſe, except in the common claſs, in which en 2 
which happens at the two: limits, namely, either when 
a is = o, or when — = 201: and then they both give 
the ſame roots. But in the other caſes they give the 
contrary roots; namely, when c is leſs than 5, the firſt 
ſeries gives the greateſt root; and when c is greater 
than b, the latter ſeries gives the leaſt root. | 

93. Now when à is any pofitive quantity, the firſt of 
theſe ſeries gives the only real root, without any change 


in the ſigns of the terms; the other two being imagi- 
nary, And this includes all the caſes after the 16th in 
the table in Art. 30. 

94. When à is = o, or the limit between poſitive and 


negative, as in the 16th form in Art. 30. then is c = & 
4 and 


— 


añd Infinite Series. 


425 
and the only real root, or the firſt ſeries, becomes 
20 b* 274 75 7 * &c. which is the ſame root as was 


before found in Art. 73. So that in this I 6th caſe, both 
this ſeries and the ſeries in Art. 67. converge, and give 
the ſame and only real root. 

95. When à becomes negative, then * becomes ne- 
gative, and the roots all real. But in this caſe the ſeries 
only begins to converge when — 4 20, for then c 
becomes = % and then, making the proper change in 
the ſigns of the ny the three roots become 8 


Pe SW: 2.53. | 2.5.8. 11 1 — 
iſt. 23/b X 5 5 3 69175 &c. the leaſt 


root, and 
N | 
2 OY ao goB 2.5.8.11. 14 & 
d Y-0.9.12 - 3-09. 3. ig. 16. * 


the two greater roots. 

96. I have here ſaid, that the firſt of theſe-three roots 
is the leaſt of them: To prove which, I aſſert, that 
— &c. is greater than 3 times 


1 &c. — 4 + & c. 
3 3.8.9 0. 


is leſs than. 1, whereas I + 72 8c. is greater chad . 


Conſequently, the leſs of the two latter roots, namely, 


Vb.- 


nas Dr. — 
—— — 


Ter 
nt 


goa eater than the firſt root 20 „ : 2. 7 
2 * — x: 19 1. a1 _ 800 485 801 
is to Fox Here: the et is the lea ON eo, ot 


n the other claſs 


is, of Fo a 19 5 1s che 


Mie ig 


re wired $245 = of = BIAS 

root. 
2 212 63 n e Highs 1 
97. Pence, comparing the ; Falue of, any ont of of the 


roots Here Bund, n the IG of tl the fame LAN 33 


found in Art. Hawe obtythe relation (dethibere there 


feries that are concerneqͥ in them, namely, that the ſeries 
2 2.5.0 2.58.11. 14 


14x — = —0ʃ3 


3-6 3-6. 22H * U i Tee. my . e ſeries 


1 ge. e Sor Þ 13<34-37 : 
3 __ * Fs. 15 FJ. d. 9 12 15 197 47 cc. * 


v3+1 is to g- 1, or. as Bai rs 2s x to 
2 — V3, Which are all equal to the ſame rati. And the 


x 


fame thing appears from "Mn. 86 . 
98. When a becomes greater than „ is 


greater than 57, and, by the proper change in the figns, 
the ſeries for the roots in All caſes of, this kind become 


5 52 
+ == LE 2 £35'_8cc.the leaſtroot, 


5.9.12 1 


2 


. * MS 5 
es x 2 I + 


45 3.0 35912, 

0. LE us now illuſtrate all the foregoing ſeries for 
— of cubic equations, by finding by means of 
0 them 


wem the roots of — waned, of. ip 
Art. 56, Kc. 8 
100. And firſt in the equation & — 36x = gr. Here 
p= 36, 2=91, = 13, * 455 * 
= 452) — 125 = 3427» which belng poſitive ami tak 
than #*, this caſe _ ———— ſeries 55 


2 . 6. de“ 
200 x : 1— aß See. in Art. 68. 


2 = 1683182. Then 


+ I*0000000 


B'=—=A = = 0183687 


c = — B = — 11247 


== 1061 


o 2 118 


980387 T 


{um of the terms = 
| 2 


19607742 - log. 2924275 
= 45's - = - 5586705 


hence the only real root is 7 = „8450980 


Vo. LI. L 11 5 That 


— atrthoe cwfeiiban —& 


$38 Dr. — 
en 2s? ſ | 8 " 
TIED 1 87 1 * a 2-87 LL 5 32 64 
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102. Ex. 2. In the — * + 30 117, ve 
have a P = 10, 67242 = 58 2, and g = + 
g* = , Which being poſitive, and greater than 5, 


the proper ſeries for this is that in Art. 91, namely, 
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the leaſt root = — 12679492: — > Laas — 
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108. Bd tl tbe ſame 3 roots,” found in Art. a. 


f 28818 13} 
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either in Art. 82 or 95. The operation of famming 
the terms by them is here omitted, becauſe ſo much 
room 


ee ee Seitn c 45 33 
room would be. neceſſary a t down ſo great a number 
of terms, and as the properties axiſigg from the 1 ſeries 
in this 'caſe have already been noticed above, The 3 
roots of: this equation have been _— in Art. 60 to be 
- 2 and 1=wV/3. i FROM 

110. Ex. 6. In the equation 2 —"qx = — 1o, we 
have a == 3, 6þ=— 5, and & 25 27 = 25 Which 
being negative and leſs than 5, the general ſeries in Art. 
68, with © the neceſſary change of the ſigns, will give 
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I12. But, by Art. 61, theſe 3 roots were found to 

be 2 and 1 * 6; which being compared with the ſe- 
ribs belonging to this caſe, we find 


&c. 
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$- 6.9.12. 15.25 Nc. 


113. Ex. 7. In the equation ** — 12x = 9, we | have 
a==4, 5 5, and =E— 64 = — =, which being 
negative, and greater than 4*, we ſhall have 3 real roots 


by the ſeries in Art. 98. 
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+ 5. But, by Art. 62, theſe ſame 3 roots are, = 35 


and z=xy21, 
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which bein 2 compared With 1 ſeries be- 


longing to this caſe, we find 


/21+9 VE 2.81 2+$,8., 81* 
2 6 Shs 3.5175 3o0o9e12.175* Kc. 
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116. Ex. 8. In the equation & 124 = = 8V/2, we 
have a 4, b= = 4av2, and c- = 32 = 64 = 33 
which being negative, and equal to &*, the 3 roots will 
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be found, by both the forms of ſexies, Abe 18 in in u. 5, 
Art. 7094 but the operation here omitted for the ſame 
reaſons as were chere given. 
tion were, in Art. 63, found to be 2 and Va . 
117. Ex. 9. Im the equation * 15x= 22, we have 
a== 5, 5 S II, and c“ 121 2 125 = = 4s which 
being negative, and leſs than 5, the ſeries in Art. 68 
give theſe 3 roots: 3 — . 
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I 120. And in this manner the roots of: cubic equations- 
# may always be found by theſe feries;- and then by com- 
4 paring. them with the roots of the ſame equations, as 
i found by other methods, we ſhall obtain as many ſeries 

as We pleaſe, whoſe ſums will be given, 
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paring them with the roots of. given cubic equations; 


whatever be the value of g dot greater than 1. : 
122. For, by Art. 68, Vite + VF = = 2b x. 
[= LI 2. &c. is = the Sieateſt root of the 


&c. by com- 


cubic equation a = 30D .n= 5 Now make 
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when g* or >; is negative, thele ry OL 


8 i + r =1 7 


= the greateſt 1 root of the equation 75 — 
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equation * CI g. x =. Where the upper and. 
under figns, enfpedtivily he * to each other. 
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0 0 WW; My | 
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Of the Roots by another Claſs of Series. 


124. But there are yet other ſeries, converging much 
faſter than thoſe in the foregoing claſs, by the help of 


which, and- CARDAN 's rule conjointly, may always be 
found 


: g t Bh, 980 a un * 
found the roots of thoſe equations in which" that rule 
it is applied d fingly, that i 18, in What! 18 tilled. 
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the ir irreducible caſe, or that in which. c“ is negative. 
And thoſe ſeries are found by introducing another cubic. 


1 | | 
havin g the ſame values of 5 and & as the given: 


equation 
equation, excępt that in the new equation the value of 
& is poſitive, while in the given one it is negative. For: 
when cis poſitive, the new equation to which it be- 
longs has only one real. root, and that root is always 
found by cARDAN's rule; but the contrary takes place 
when c is negative, the equation having then three real 
roots, although they are not always determinable by 
that rule, becauſe the radical quantities can ſeldom be: 
extracted, on account of the ſquare root of the nega- 
tive quantity which is contained in them. 

125. Now the general expreſſion for the root by 
CARDAN'S rule being 5 d = V/b + V/=f+Vb-v/ O 
VCO c*—b, if the cubic roots of each of 
theſe be extracted by the binomial theorem, as at Art. 
68, we ſhall obtain theſe 4 forms; 


1. Vb+ViO + ore = 2b Xx 1 e 
x DD MD 2% 2 1 e Kc. 
3. Wrerbëb- Men — == * 2 7 
4. Mc -M cb 55 x = + 


e b Wen e ; "M 
126. Of which the ſeries in the firſt ad third d. 
note the only real root of the equaion When is poli 
tive, according; as cis greater or leis than &, which rot 
call x ; and the ſeries in the ſecond and fourth forms 
denote-the greateſt and-leaft roots of the equation when 
cis negative, which roots call x and 7: reſpectively. 
Then by adding and ſubtracting the firſt and ſecond, as 
alſo the third and rn, there reſult theſe four equs- 
. Ii 478 #1. „ 165 H 20071 16 
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3-06.90 TI 6.9. 12.15.1821 „ bee. 885 


I 27. And hence, by equal addition or ſubtraction, we 
find theſe two different expreffions both for the greateſt 
and leaft roots of a cubic 8 in- which * or Þ* +6 
3s negative, namely, 


| oo . 28 2.6.8. 11. 16. 1. 204 
* x T 45/6 2 SE? | 3.6. 9. 1278 3.6.9. 12.1 5. 18. 21.24% Nc. or 


3 2. 5. 8.11.14 
=* 4% x 255 GP 35 65. 9. 12. rg. mp Nc. 
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* Ve * 3 * 3.5. 9.12157 * 3. 3.6.9. 12.15.18. 21. 24. 270 x GCC. or 
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pho C 21 2 + Kc. 
where R is the greateſt, and the leaſt root of the equa- 
1 tion 


fF=—X + 
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| — 3 4s 
nee — na Snap fAX 
ation gef n . 196; 
in which, as well ain — ſeries, c denqtes a 
pott quantity. r e 4 en e e nt e 
1117280 And hence it can no longer be ſaid that CR 
-pan's:Tate- is of no uſe in the ſalution of cubic equa- 
tions that have three real roots; ſince they have here 
deen reduced to the other caſe in which the equation has 
but one real root, which caſe is always reſolvable by 
that rule. And the firſt hint of ſuch reduction I re- 
ceived from FRANCIS MASERES, Eſq. Curſitor Baron of 
the Exchequer, he having done me the favour to com- 
municate to me the ſecond of the above four forms for 
the greateſt root, in a letter of the 17th of July 1779; 
the inveſtigation of which formula, together with thoſe 
of the other three, nearly as above, I had the honour 
of ſendin g him in a letter of the 26th of the ſame 
month; and that learned gentleman has ſince com mu- 
nicated to the Royal Society his ſaid formula, together 
with his own inveſtigation of it, done in his uſual very 
accurate manner. Since that time I have ſeen, in the 
Memoires de] Acad. for the year 1743, four expreſſions 
ſimilar to the above, given by Mr. NICOLE for the pur- 
poſe of ſumming certain terms of a binomial raiſed to 
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equation to the other. $86; ges“ A 
129. It is hardly neceflcy to 8 that amy ge. 
neral feries of each Uf The above four forma, is ſummed 
Sy means of the fu · or differerice of the rootwef theft 


two equations & ee, = 26, and chat by fab- 
ſtituting partieular numbers for 5 and , we may ths 
ſum as many ſeries of thoſe forms as we pleaſe. 
1301 Ex. 1. We may now illuſtrate theſe oyemvla 1s. by 
fore examples. And firſt in the equation 13684 


f Here 2b = = 42 and 3 3 2 + . Ic, TON = 
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A119 .x=4. Andas+ is ] le than e, this equa- 
tion W e the two ſeries in. the latter caſe for find- 
ing the leaſt root. Hence, the terms of the two ſeries 
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= 131, But the dame root has deen found to be 


Tr — — 3 5 in Art. 59, and hence we obtain t the furns of 
theſe two particular ſeries, mus, ES 2 
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And this laſt expreſſion agrees with what was found in 


Art. 108. 
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„133. Bx.izc Again imthedquation & = = 16, 
we Habe 25 L 10, and 35 =93/'onfequently - 
3 g, and =p H 25 25 2, Which being 
leſs chan or 253 this Equation belongs to CP 
of ſeries, ur that for the greateſt root. Now ¾ Y 
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= — I*5 30600 — 1·8 58009 8 x 388609 = the 
root of the equation * — 3 — 7 — *. x = 26, or 
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— 3 3449489 the greateſt | root 


— 3*449490 the ſame root. 


And theſe values of the greateſt root are nearly the ſame 
with that found in Art. 110. 
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134. But in Arti, the ſame root was found to be 
IVb, hence we obtain the ſums of theſe firſt two 
particular ſeries; ; and by the addition and ſubtraction of; 


theſe two ariſe the other eo aten them, men Tn 
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found in Art. 112. 
135. Ex. 3. Alſo in the equation x* — 12x = 9, we 
have 25 = 9, and A * +£*= 43 conſequently += 2, and 
2 2 * = 64 - =, which being greater than 
# or , this caſe wee to the ſecond claſs of ſeries, 
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— 2 2 =SI1*214378 114378 
bene = 1 · 2834950 * 9481669 = the root of 
the equation x 30% C = 2b.0r ** 3 9. 
And the terms of the two ſeries being found as in. Art. 
113, namely, A+C+E+ &c. = *34051, and B+D + P + 


Kc. *03071, alſo — being = Tp we ſhall have 
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Lee 5-000 
TA — 7912898 the ſame root 
n e agree wir the ſame root found in Art. 11 3. 
* But in Art. 62 the fame root was found to be 

* — hence chen we ſhall have theſe firſt two follow- 


ing equations, and by means of their lum a and differ- 
ence we obtain the other two: a 


"3, 791274 the leaſt root 


2: 5.8. 11.1“ 
3.6.9. 12•1 F. 175 
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And the lat of thefe agrees with one found i in Art. x 16 


137. Ex- 4. Ini the equation u. I 5 * = 22, We have 


$9566, and VF r 5; conſequently 5 = Tr, and 
P= ID =125 121 = 4, which being tefs than # 0 
X wh this belongs to the firſt clafs of ſeries, or that ſos 
the greateſt ot. 
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en Enit Sri t. 2 
Wow - x 20860. 44414186 = = 
the root of the equation #* - 3114 =22: And 
the terms of the two ſeries being found as im Art. 117, 
he have the firſt — A. yu e Bec: 2 I o = 
99995 50, and the ſecond xf &c, ="00 367 31 + 
-0000008. 22, 106367 39-4 Alfo 400 Ab A 
Hence, bes F f 


Vy the uſt ſeries By dhe 2d ſeries 
*9999559 © log. — 0 u _ the. e 
„„ 09491909. J - - 0949190g 
ſeries = + 88955200 - © 9491714 ſeries = + 0326827 EDT 


X = — 44314186 TE: = + 44314186 


0 44647014 greateſt root 1 . + 44641013 .the ſame rot 
Which nearly agree wich the ame root found in 
Art. 117. Ry 
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138. But in Art. 64, the fa ot was found to be 
1 VIZ = 1+ 2V3, hence we obtain theſe two. firſt 
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The laſt of which agrees with one found in Art. 1 wt 
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* Dr. 0 omg Equations, e. 
And thus we may find the ſums of as many. ſeries of 
theſe kinds as we pleaſe ; as well as the ſum of any of 


the general ſeries, by means of the roots of given cu- 
1 — ], forms 0 of 
devices by-maeans of the roots of equations of, Other or- 
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XXVI. an Actount 7 a moſt eee Degree of 
Cold at Glaſgow in January 2; together h fore 
New Experiments and Obſervation on the comparative 
Temperature of Hoar-froft and the Air near to it, mad? 
at the Macfarlane Ob/ervatory belonging to the College. 
In a Letter from Patrick Wilſon, M. A. to the Rev. 
Nevil Maſkelyne, D. D. F. R. S. * ron 
Royal. 


Read April 20, 1980. 


r Glaſgow Culegsg 
8 1 Ry * 42 ts 3 > ; », F 27, 1730. 


HE obſervations and experiments refed in the 

ſequel were made here during the great froft in 
the courſe of laſt month. I ſhall be extremely happy if 
they contribute any thing to your entertainment, being 
induced to ſend you the account in conſequence of your 
having on a former occaſion ſo politely invited me to a 
further correſpondence. If the paper ſhall appear to 
VoL., LXX. OOo vou 


458 0:Mro WILSON: decou bee, 
you deſerving the notice of the Royal 8 you 
will pleait>4n; conſider it as e at. your on diſ- 


poſal.” 'x O00} $3DTATIOA 7130 1 448. (45 
< - Moſt part of the time e my PO was confined.t to bis 


room with bad health, and could not therefore gratify 
his curioſity by taking a part in the obſervations. I have 


Now the pleaſure of acquainting you, that he 1s quite 
well again, and on this occaſion he begs to be remem- 
bered to you with beſt compliments. 

On Tueſday, Jan. IIth, there was a ſlight froſt, and 
on the evening of that day we had a fall of ſnow to the 
depth of twelve inches. Next day the cold continued to 

increafe, but ſo gradually, that at ſun-ſet FAHRENHEIT'S 
thermometer pointed only to 22% Upon returning 
home to the College from a viſit about midnight, I hung 
out a very accurate thermometer at a high North win- 
At this time:the 
air was very {till and ſerene, and the. barometer ſtood at 


dow, where it ſoon after pointed to 6“. 
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30 inches. 


Thurſday 


enen EY of Cold af Sugo. 453 


1206 I£ 1D 244% 40 noi n Ane D. £X £9 


- Thurſday morning, Jan. 1 3% 


thermometer — to $44 
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At 6 O clock this morning 1 carried the thermometer 
over to the Obſervatory Park, and when it was there laid 
down upon the ſnow the mercury funk to gr. 13 below 
o. Your friend Profeſſor Ax DERSON ſoon after arriving, 
we repeated the obſervation with an excellent thermo- 
meter made by Mr. RAMSDEN, and it agreed exactly with 
the other. 1% 4 1 %% M b t 1 


a. 


a 3 | f | . ID +- #6} KID 
At this time, we. — it —— to ſtay. abroad 


10 Wa in the cold as to try the temperature of the air by 
hanging up the thermometers, eſpecially, as we imagined 
thatthis had been done more readily, and as truly, by tak- 
ing the degree from the ſurfaceof the ſnow which had been 

O0 O 2 expoſed 


1 — — uſboli te. 
—— at ine Oer being 
fo muse below, the greateft cold df: the air at the Toll 
bye; and having on other octalions Found 4 differente of 
enly gf atimoſt aul dir af theſe tive ſtations; I was led irito 
efuſpicion.tharthe ſnow might perhaps habe been ſo far 
cnuled down by un evaporatiom at the ſurface:-| Withia' 
view to this opinibn I projected the experiment with the 
beltows' deſcribed belowy:by which I was not without 
expectations of producing a ſtill more remarkable fall of 
the thermometer when lying on the ſnow. Before din. 
ner tis day l Met with Dr. TA VI NE, to HH I cu hHHu- 
Hitated the above obſervations; and che intentier Ef try 
Ing the Evaporations for chat new) and ice dick actuaI 
evaporate- in ſome circumſtances ſeemed fuſhieiently 
proved: by an experiment made here by my father in 
1768, which is related in the Philofophical Tranfactions, 
vol. LXI. p. 326. Dr. 1RvINE approved: much of the 
propoſal, and moſt obligingly agreed to ipend the 
night at the Obſervatory, that we raight, by a regular 
courſe of obſervations, aſcertain the difference of tem- 
perature, and try whether ee Was. really the 
canfe-of it. | 21 e 
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-Allcthe afternome tha UE, butt 
ſeven! ooch at right; thecthatmomttar at ibęchINg 
North Window poi med Ito gx: n ig DU, A 
db repaired to.;the- Obſervatory;,and made Thai of 
2 ſtation at a ſufficient diftance!:froni.the houſe; and ita; 
the windward, as a light air was felt coming fron the: 
Eaſt; Here we laid down two thermomeiers oh the 
ow with their balls half iamerſed, and hung p 
cher two; freely expoſed to the air at br n A 
half rom the ſurface. LITE L aut vous 40 errvitsJ329qz? 
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** the +following 8 En i w__ inverruption. nah the 
fries from ag to 6+ o'clock. was. owing, to an acgident 
havin g befallen one of the thermometers. whilft , the 
other was e in the trials, of which an ae 
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At half paſt one 0 clock, when. the thermometer 
pointed to - 225 the ſnow contiguous to the ball was 
blown upon for two minutes by a pair of hand-bellows, 
held with the pipe nearly horizontal, and half: a foot 
above the ſurface of the ſnow. The bellows had been 
lying out on the ſnow to cool from the time we firſt came 


over; and, in order to promote their cooling, they were 
now and then wrought in the open air. Care was alſo 
taken to ſtand to leeward of the thermometer, and to ex- 
tend the bellows as far as poſhble from the body in the 
time of blowing. We were ſurpriſed to find, however, 
notwithſtanding all our precautions, that the thermome- 


ter at the end of the experiment had got up no leſs than 


10 for it now pointed only to — 12% In this experi- 
ment the noſle of the bellows was held about fix inches 
from the thermometer, but the blaſt, though moderate;, 
frequently drifted away the ſnow from the ball. 


I xXZPERIMENGT I: 

At half paſt two o'clock, a bread-baſket was filled 
with ſnow, taken up near the ground at + 14% The 
contents being relatively ſo warm, the baſket was placed 
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EXPERIMEN T 11. 


At four clock in the morning, when the thermome- 
ter in the baſket had got down to — 169, a piece of thin 
fir plank about a foot ſquare was laid on the ſnow, upon 
which was Placed a ſmall plate of tin which accidentally 
lay at hand. Upon this was laid one of the thermometers 

which had been hanging i in the air. k 


At 5 o'clock, therm. on the plate pointed to —16 
52 0 * o o * 5 1 6 
6 l £32 : ; : 18 


At ſeven this morning profeſſor ANDERSON made us 2 
viſit, and had the ſatisfaction of ſeein g the thermometers 


whilſt they indicated ſuch an . _ of 
cold: 


tox arqsi cho horizons Then was dit $419 Sremey, in a 


the atmoſphere, which made the ſtars d ſhine with a 

full and ſteady light like that of the planets. Many of 
the citizens, who had thermometers hung out at their 
windows in different places of the town, found them 
pointing ſeveral degrees below o at nine o'clock in the 
morning. On the afternoon of this day, being Friday, 
Jan. 14th, the air became much warmer, and the baro- 
meter had now fallen four-tenths. Next day a thaw 


came on, and continued for ſome time. 
As the above experiment with the bellows favoured 
ſo little the opinion, that the difference of temperature 
was cauſed by evaporation, I began to think, that it 
might be owing to a continued deſcent of cold air ſome- 
where in the neighbourhood, which cooled the ſnow by 
weeping along its ſurface in ſo thin a ſheet as not to 
affect the air a little higher up. But as this ſolution of 
the phenomenon was ſo arbitrary, and unſupported by 
any facts, I wiſhed for another opportunity of making 


further experiments, and of enquiring into circum- 
ſtances ſtill more attentively. A good occaſion offered 
on Saturday, Jan. 22. The froſt, which before this time 
had again returned, became on this night very keen; 
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and a 80 deal of the former Thow yet remaining on 
the ground, the follbwing obſervations: and experiments 
were made whilſt I was favoured with the company and 
16 fahet' of Dr. ADM RAW FORD, WhO paſſed the 
dle of this niglit at he Obſervatory .. 7d Dong! 
" Mk oownd morning, Jan 235 15 2nof 10 9 3417 
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This night; 'anſtead: of vin, oncthe., ſnow; we 
fanned it by means of aſhtet of brown, paper fitted to 
the end of a long flender: tick... This apparatus Was 

previouſly cooled by lying 15 u the ſnow W. and 1 1 fannin 8 

we took care to ſtand to leeward of the thermometer. 
The effect was, that the mercury roſe nearly to the ſame 
degree given by the thermometer in air at che ſame 


time. 
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3 EXPERIMENT Vos 

At three quarters paſt one clock, when the thermo- 
meter on the ſnow poitited fo + 3e, it was ſcreened by 
two ſheets of brown Paper ſet up on their edges, and ſo 
inclined againſt one another as to ſtand. The paper had 
been previouſly cooled by lying en the ſnow. At a 
quarter paſt two 0 clock the thermometer thus ſheltered 
pointed to +9%. This experiment Was afterwards re- 


peated with the ſame event. 
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an e hext Went up to the leads of the Eaft,wing.of the 
Obſervatory. Her e we. hung a thermometer to the h hoq; 


Jo! [. 


f along pole, and raiſed it. in the air about twenty-four 


feet from the ground, and at the 1 ſame time inclined the 
Pole over the, -balluftrade, f 10 as to put the inſtrument fully 


4 4 111 £7 


to windward of the houſe. i ide bagod 


V pon ſuddenly lowering. the pole, after Half a an x hoy ; 
"ol examining the thermometer, the air at tl that ee 
tion was found to be pretty conſtantly # warmer t han 


— — 2 — 5 


at the ſtation below. 
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EXPERIMEN T VII. 
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The REFINE of this trial wear more Dee 
than any thing which had hitherto occurred. We 
lowered the pole till the thermometer was: brought down 
within half a foot of the balluſtrade, but keeping it {ll 
a few inches to windward of the building, and by this 
means it was: found that the air here was never colder 


than 410. Upon the balluſtrade there happened to be 
n 1 ſeveral 


2 . Pr a n 


6. Both Br. e RA von ang 1 were much ftrück GEith 


is fact, and attended to it very carefully. 40. 
In tranſlating 8 the [nferument from the Poe to the 


FIG 


three quarters of an inch deep, which had ſettled on a 
piece of thin board which; had been for years expoſed to 
the weather. some fragments of the hoar- froſt were 
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done by pulhing them on with a long frozen ſtraw, wn 
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EXPERIMEN T VIII. 
T3 5 88 ZF 1 K 2 


"laſt experiment was laid on pieces of ſtone, from which 
the hoar-froſt had been bruſhed away for ſome time be- 
fore, the mercury ſunk but very little W ſuch a . 
of ſituation. | 

Next night, being that of Sunday 8 23. * . 


mometers were placed in their former ſtation below, 


*4 


when at . 5 Iv * 16121 
. g o'clock 


= 
ſeveral detached bodies which had attracted a very thick 
hoar-froſt. - When the thermometer Was taken off the 
hook of the pole, and lald bn this Ebat- froſt, there was 


always a remarkable fall of the mercury, not leſs than 


-alfo made to touch the upper part of the ball; which was 


When the thermometer taken from the pole as in 
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| From theſe obſervations it appears, that the cold now 
was Very moderate-when-compared to that of the x 4th, 
and ſomewhat more moderate than that of the preceding 
night. Experiment 7th was again repeated with a ſimi- 
lar reſult, thingh the. ene of te temperature Was not 
1 | II ner bt ih nn, af 

- This night I made e —_————— with a view fo 
—_— not ſo liable to abjections:as;thoſe, of the 
bellows and the fan. This Mall now be deſcribed, A 
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When the thermometer in air at the lower Kation 


had-contracted a conſiderable film of frozen matter all 
over 


etre D r oo h Gilfirow. 405 
5 i the U¹NRvas fxyring redn ar che ehi@ ef a pack - 
d, abbut᷑ à yard and a half Hs, Gpon ftopping the 
— at the expiration of two minutes, and making 
te ſervant who waited approach quickly with a lighted 
edle, I found the mercury had got up 2% In this ex- 
perfment, which was repeated four times with the ſame 
reſult, care was always taken to keep the inſtrument to 
windward of our bodies, and of the lighted candle.” 
© This night the thermometer, when put under the 
How clofe-to the ground, pointed to 119 Both now 
and on the preceding night there were no clouds, though: 
the dir, as Ori the 1 Ath, was a little thick towards the 
honzon, atid 'there was al ways a very perceptible and 
conſtant motion of it from Eaſt to Weſt. On this and 
the preceding night the Moon, a little paſt the full, ſhone 
very bright, and the mercury was ſtationary at 30 inches. 
On Sunday, Feb. 13. we had a flight froſt 'accompa- 
nied with a thick fog, This occaſioned a vaſt ſettling of 
hoar- froſt upon the ſmall branches and twigs of trees, 
and upon all thin and detached bodies expoſed to the 
The weather continued much in this ſtate on 


open air. 
Monday, when, at ten o'clock forenoon, I repeated the 
ſeventh experiment on the balluſtrade, bat now found 
no difference whatever in the temperature of the hoar- 
froſt and the air in its neighbourhood. The thermome- 
3 ten 


4%/ A. wiso — of 4 of 
ter in both caſes pointed to 22. About 1 1 Oclock the 
ſun- ſhine brol agh the fag, when the temperature 
of the, hose: fad v was as quickly affected as that of the 
air. The air on this day was quite ſtill, and equally cold 
both at the upper and under ſtations. It may alſo be 
here obſerved, that no ſnow lay on the ground. The 
ninth experiment was alſo repeated, but the thermome- 
ter was not now in the leaſt affected by ſwinging it 
round. Neither on this occaſion, nor when the experi- 
ment was firſt made, did any of the frozen matter ap- 
pear to have parted from the ball. 

If we confider the exceſs of cold in the ſnow which 
Dr. IRVINE and I firſt obſeryed as a phenomenon of the 
Game; kind with that deſcribed in the ſeventh, experi- 
ment, and proceeding from the ſame cauſe, it is mani- 
feſt that neither the one nor the other can be accounted 
for by any previous cold ſtate of the air, according to an 
hypotheſis alluded to in the beginning of this letter: for 
in the ſeventh experiment the air at the balluſtrade vas 
never colder than + 1 ob, and yet the hoar-froſt there was 
at the ſame time found in ſeveral inſtances as cold as 
＋ 2. That both theſe phenomena are of the ſame kind 
appears extremely probable from this conſideration, 
namely, that when the ſnow upon the fields was atten- 


tively examined, the ſurface was found quite covered 
over 


** 
- * 


exlraommary Dexree "of C -. . 
cer wirh tire ſame ſort of hoar- froſt Which was attachee. 
chotber bodies which' had been long expo dt At- 
The two following experiments afford ſome groumds 
ſor believing that no kind of evaporatiort was going en 
at the time the rettratKablecxceſ>® of cold in the ſnow 
. bout. fru was > obſerved. | 
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On Sunday morning, Jan. 23. before one Otlock, Dr. 
CRAWFORD and I repeated the experiment with the me- 
tal ſpeculum which was tried here in 1768. A large 
ſpare metal of a two- foot teleſcope was laid out to cool, 
after wich a film of ice was imparted to its poliſhed 
fürface by breathing on it four or five times. It was 
men expoſed as before, and in half an hour the whole 
film diſappeared in the way of evaporation, But when 
the experiment was again repeated, and a thicker film 
imparted, ſome of this, towards the middle of the ſpecu- 
lum, remained fixed, and would not go off after long ex- 
poſure. The ſpeculum was next warmed, and its po- 
liſhed ſurface made quite clean, and then laid out for two 
hours and a half. Before the expiration of this time it 
began to draw frozen matter from the air, which ſettled 
all over the poliſhed ſurface in long parallel lines which 
Vol. LXX. 29 gradually 
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468 — Kama} — WITS 
1 Ml at length mas molly come 
with thin fim xeſernbling a ſpiders web 
he evaporatiomſhewn in the firit part of — 
nentwas probably owing do the fpet ulum not having been 
fufficientiy cooled hen the film was firſt communicate 
tolit from the lungs, and to its heing further heatecl by 
that very operation. In the ſecond part of the experi- 
ment the evaporation ſeems to have ſtopped when the 
heat in the metal which favoured the proceſs was ex · 
hauſted: that 4s, hen the ſpeculum had arrived at the 
temperature of the ambient air, for after that no heat 
could paſs from the: metal in order to contribute to the 

evaporation. But from the laſt part of the experiment, 
the true diſpoſition of the air at that time, relative do 
bodies as cold or colder than itſelf, ſeems to be deter- 
een that of giving out or ame a 
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on Sunday night, January 23, ſeveral things were 
laid out at the Obſervatory, ſuch as ſheets of brown 
paper, pieces of boards, plates of metal, glaſſes of 
ſeveral kinds, &c. which all began to contract hoar- 
froſt ſeemingly as ſoon as each body had time to cool 
3 down 


3 


extraotdtnary Degree of Cold-at Glaſgow. 49. 
down to th temperature of :the air. he theets, af 
brown paper being ſo thin acquired it faoneft; ant hen 
beheldin candle light they became: beamifully ſpangted 
over by innumerable reflections from che en _ 
of hoar.froſt which hadqartedi/from-the-air.; 113 

Evident ſymptoms of the ſame tendency of * air to 
depoſtt occurred on all the former nights of obſerving, 
by which the tubes of the thermometers were ſo much 
CG required me attention to m that: mw 
which correfpondetl tothe ſuale quite leur. is 
- Theſe experiments indeed: rather! favour the cor 
of the exceſs. of cold aviprefent;treated of depending 
upon a prihriple the very reverſe of evaporation. But 
u opportunities offer in- chis or in a calder Glimate of | 
making tore experiments; ib win he tod early to ſay 
#59 thine decinve eotieerning. the nature or extent of a 
cool 'FROGESS Which has ſocrecently come under 
obſervation. All that can at preſent be affirmed is, that 

in certain circumſtances ſuch a proceſs goes on, and that 

it depends probably upon principles different from eva- 

poration or chymical folutibn. At the ſame time ſome 
o the experiments ew that a free communication be- 

twixt the hoar-froſt and external air, perhaps whilſt in 

motion, is neceſſary; but in what manner this promotes 


the REFRIGERATION doth not as yet D 
Fares Qqq 2 3 


470 . WILSON e e 
Ae eee whoſe gppartunities, have led them 
SRP OT, far.the philolophy, e of; heat hath, of, late 
umes, been extended by, the great diſcoveries of Dr. 
BLACK, Dr. IRVINE, and Dr. AWT ORD, will be maſk 
intereſted in the views which ↄffer from the foregoing 
experiments. If at firſt fight there appears any thing ads 
verſe, tg certain general pringiples already eſtabliſhed, 
yet we. may reſt;ſatisfied that this is hut in appearance 
only ; asi the perfect method of induction, ꝓurſued by 
theſe philoſophers, leaves no room to apprehendi chat 
any future dulcovery. wilt: militate againſt their conclu+ 
— In the further:proſecution of this ſubject, and in 
whatever Way it may, he cleareck up, it is prohable, that 
we SW: meet with a fine; inſtance. of the congnuity vt 
nature in all her operations, and of the ability: of thoſe 
general laws, which have been; derived from a cautions 
ableryancs af the e the neee 
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The following gbſeryations Which! relate to the diſpo- 
ſition of the air in Sing out, hoar-froft, ma be hers, 
8 1 is 1211s, TEES oe 30300 tx 
ſubjoined. | 2 2 Ha 243 24 "Ti7 2 1 LI 
It would be going too. far were we to conclude f from. 


che experiments related above, 00 that very cold air 18 
© never 
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extraminury —_— ch af 'Glafgow. 47 1 
never difpoſtd to dehfit its cuutents exbept up be 
dies as & 1d er Solder har Hef. Ad vet mat this is 
frequently tie cafe ſeems probable frbti a number öf 
common appedtftices,” We often fd; After x night of 
oft, the! flates unt other tHitiner parts'about à houſe 
whitenied with hoarroſt; when the and more ſolid 
parc oft the building retain (dufte free. In like man- 
gerte ſmaller Dranches and twigs of trees often acquire 
mis frozetr orfiariient, when the falt branches a 
trunk remain Haked tfor a long time v46d; in gene ral 5 | 
#195 twin or detached body, capable bf being eaſily 
coledy attack Ho froſt the ſboneſt 
"1 favor this generat'pofition,” the following re- 
merkable eaſe? lately occtitred, which at the time 1 
NA to Dr. NẽA⁰ in conſequenice of whoſe eee 
tom I um inde at preſent to bring it into view. 
Between thie public library and the buildings of ths: 
new court there isa long rail compoſed of bars of caſt! 
iron, but. divided into two parts by two mafſy ſtone pil- 
larstuchichꝭ fupport the iron gate-way that leads into the 
garden. rh bard ure about fix feet high and an inch 


ſquare, and faſtened with lead into a ſtorie parapet below: 


in the uſual way. A few bars much larger are fetũn: 
among the reſt at regular diſtances, in order to give the 
ral more ſtability. On Sunday morning, Feb: 1 3, when 

we 


— 


47S M. ons roar? ef t 
we had the flight froſt nceompanied with: a fog, it wa 

entertaining tol obſerve ho the hoarifroft had ſettled 
during the night upon theſe bars. Very little was tobe 
feen rupon theoflat ſides but a great deal upon che an- 
ges by which: means frotn the top down ard every 
Bars garniſhed with four fringes, which made the 
hole raih lock very gay and ornamentul. Running the 
eye along the foot of the bars near to the parapet it W¼as 
dbſerved, thatthe:fringe of hoar- froſt upon the cornen 
mopped ſhort about twelve inches from the bottom and 
that o much of every bar was entirely free. Twobay 
next the houſe and two nett the library were likefifs 
perfect clear of it from top to bottom. One bar nem 
theipillar of the gate was quite free, andi tlie: ſecond had 
com but little. The ſune thing peciſely may be 
faid of the two! bars contiguous to the { nd 
ib as ao 'obferved} that the few-thiaker« and ſtronger 
hard were leſs fringed-at the: corners,:and were quite tree! 
much farther above the parapet tmamthe others. 4 
tis manifeſt; that during the night: the frown 
ing the bars muſti have been conſtantly afideèadouring to 
make them as cold as itſelf, whilſt they, on the other hand, 
reſiſted this change by drawing heat from every neigh- 
bourin g ſource which offered it, namely, from the para- 


pet from the pillars in the middle, and. from the: pillars 
at 


extraordinary. Deræaof Cold at Glaſgow. 473 
at: both ends immediately adioining to the library, and 
to the houſe in the new court: for theſe bodies from 
tbeir great bulk muſt have been but very: Httle cooled in 
the courſe of the night. Wherever the air ſeems to 
have got the better in this ſtruggle, as at the angles of 
the bars, which evidently muſt be the parts the ſooneſt 
cooled, there we find that the haar-froſt was ren 
but mo wherecelei: ©) 1520 cd 047 10 2001 of lg ov 

„Several ——— found quite of the Gi 
kind with that of the rail. Among the reſt, a figure of an 
micorn in ſtone, which ſtands within the college, had 
reſiſted the attacks of the air all to the tip of his horn, 
which accordingly was the only part diſtinguiſhed by a 
patch of hoar-froſt. Beſides this kind of | hoar-froſt- 
which joined itſelf to bodies by a regular arrangement, 
there was ſome of a different ſort found upon the upper 
moſt ſurface of ſuch bodies as were fully expoſed to the 
open air. But this always lay ſcattered like very / thin 
flakes of meal, or hair- powder, and was found to proceed 
from minute parts, moſtly columnar, previouſly formed 
in the air, falling down by their own gravity. tC 3118 
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Mr. BRK ENS Regifter of thi Weather, &c. 475 
The end of winter and deginning of ſpring was 
warmer in 1779 than in 1778; the end of ſpring and 
beginning of fummer 1778 was Hotter than 1779; the 
end of ſurhmer and autumn 1779 hotter than in 1778; 
but the winter 7 779 was much colder than that after 
1778. | 
After the great ſtorm of January 1. came all the froſt 
there was this winter, which was not much; ſome 
broken froſts in the firſt nineteen days of January, after 
which there was ſcarce any at all. The weather was un- 
commonly mild, and more like ſpring than winter, and 
ſo dry that there was not much more than half an inch 
of rain in the firſt three months, and but an inch and a 
Half in four months from Dec. 12. to Apr. 12, it was 
ke that of the fine winters after 1742, 49, and 60, or 
that more remarkably dry, mild, and fine one after 17 33, 
of which ſome account is given in the Ladies Diary for 
1 735; but many faid they never remembered ſo mild a 
winter: and what was remarkable, this winter, which 
ſeems to have been a mild one in all the North of Eu- 
rope, was reckoned a ſevere one in the South of it. 
February was ſo mild and fine that the wall- 
fruit flowered, and had better weather, and ſet much 
fuller, than the apples, which were two months later; 
the graſs grew alſo very conſiderably. The ſpring 
Vol. LXX. Rr r ſeed- 


— 


tl. Z —_— \ 1 LT _— \ l 
IIS 36 RIS TI... 1 ho 


_— 
Li l 


2 - 


| Reo Ye <> —— <--—ra— r 
= Þ: 1 1 = 
o . - 
5 A0 


— 


1 


=» as — «© * & —— _— — — 
* 1 — 9 _ -_ * 
— * * he oy wa 
* — Q ” 
— — — — — — — — — — 


— 


- — — 


8 
: N 


= _— EY 
— = 
= — — — 


47% mms Reiber of dhe 

ked-tme Was: very fine, and; every thing very. forward, 
the vines put out in March, aud the weather was in ge. 
neral fine, mild; and dry, though not without ſome cold 
N. E. winds, as is uſual in ſpring. The, middle of April 
was. quite hot, but the end of that month and beginning 
of May were cold, very ſhowery, and blaſted the apples, 


which were ſcarce this year; but that rain was very uſe- 
ful, for the graſs wanted it, and there was alſo a ſcarcity 
of water in many places; the reſt of May was hot and 
dry, or ſometimes hot ſun and cold winds. i TY 

1;;At-was, a hot ſummer, and in general, dry, yet with 
ſuch fits of rain as kept it from burning too much; but 
graſs was upon the, whole rather ſcarce, and there, was a 
great want of water in many places. The year was an un- 
common one for fine weather, chiefly hot, and the fruits 
forwarder than uſual. Hay was not plentiful, but well got, 


and the bees were remarkably rich. A wet fit in wheat 


harveſt made ſome of it grow both cut and ſtanding, but 
in general it was well got, and the reſt of the harveſt 
fine, and all plentiful except peaſe; and grain cheaper 
than it has been for many years: wheat 26 or 28 ſhil- 


lings a quarter, and barley 15 or 16. IT he latter end of 


Auguſt was very hot, after which it grew gradually 


more moderate, but was ſtill dry and burning. 
Some 


＋ 


— Kune. vv : 


Stile ſhowers at the end of September and ii October 
made the gtound in good order for ſowing wheat, which 
tate up very well, and was early. The autumn -was 
mild and fine, and ſcarce any froſty mornings till near 
the middle of November, after which it was very win- 
terly; either froſty, as it was the latter half of Novem- 
ber, and from December 22. to February; or wet; as it 
was part of November, and the firſt three weeks of De- 
cember. The froſts this winter were very ſevere, but 
never laſted long without ſome breaks. 

Though the ſummer was very fine, it does not appear 
to have been healthy; there has been more illneſs than 
ufual ever fince. In Auguſt (eſpecially in the low coun- 
tries) colds were almoſt univerſal, and there were — 
fore throats and overs.” 
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AVING *** a meteorological journal at the iſſand 
* st. Lewis, in the river Senegal, in Africa, during a 
time when the greateſt part of the garriſon; and a great 


number of the inhabitants on the iſland as well as on the 


continent, died of a putrid diſorder, I communicate the 
ſame to you, as I thought this fatal circumſtance a fuffi· 
cient reaſon to make it acceptable to the Society over 
which you preſide; hoping, that it may afford matter to 
determine the cauſe of it, and lead to find out remedies 
to prevent it in future in the like climates. 

Previous to the journal, in order to illuſtrate it, I think 
it requiſite to make a few remarks on the ſituation of the 
iſland, the country about it, its ni, the manner and 
4 time 


time in which the diſorder appeared and ceaſed, nd the 
thermometer I haye uſed. 


The iſland 85 Le Wis, atherniſe called, $ee2aþs is 


It ĩs ſeparated from the-iſland of Soar on the Eaſt by the 
main river, which, on account of the ſmallneſs of the 
creek by which it is formed, is eſteemed a part of the 


is in ſeveral places not above five or ſix hundred' yards 


Wand itſelf, com municating with the main river a 
and below the iſland. It is about a mile in length, ſeven: 


nicating with the main river, and thickly beſet with 


Mr. <CHOTTR's —— uh Weather we. v2 ; 
ituated in 16* North latitude, and 1 6* Weſf me: 


continent. It has the Atlantic Ocean on the Weſt, from 
which it is ſeparated by a ſmall neck of land, or more 
properly ſand, called Barbary Point. This neck of land 


broad. A branch of the river runs between it and * 


hundred feet in breadth, and contains five or fix thous: 
ſand black inhabitants. In the months of Auguſt, Sep- 
tember, and October, it is uſually about two or three feet 
above the level of the river at high water; but there are 
years in which the whole iſland is overflowed; in the 

other months of the year it may be about five or fix feet 
above its level in the higheſt places. The continent and 
iſlands near it are as low, and in many places much 
lower, being overflowed for the moſt part during the 
rainy months; the latter are formed by creeks commu- 


mangroves. 
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f the riv 
falle, Vüt very HAIG Ah wid, We current be beißt g 
FRP nid rofig as to ftbp the Hoodtide? But in wee a 
bei the watt is Kalt, and nb Gther water is to be 
had, but ſuch a as is procured by digging a pit into the ſand 
Hi or leſs deep according 15 the Height « of the ground 
iis which the water filtrates from all fides, and g athers 

up to the level of the river. This water is bea, but 
a8 416 better is to be had thereabouts, the garriſon, as we 
as the inhabirants, make ufe of i, , Except when the river 
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| ) 135 Cad 3h e #3! I 0 el 10 {13 [16 
"The 5 year is commonly divided by the | Europeans as 


401 NN 
Well AS the inhabitants into two ſeaſons: VIS. the rain 


and ary; ; by others called the ſickly and healthy ' ſeaſon. 


The 7 rainy or ſickly one generally begins Wett ze mich | 


dle of July, and ends about the middle of October; 
during t this time the Wind is generally between t e 


O. 


points of Eaſt and South, the quarter from which t e 


n 
tornados come. It has been obſerved, that this ſeaſon 18 


more or leſs unwholeſome in proportion to the greater 
or lefſer quantity of rain that falls. A tornado is pre- 
ceded by a diſagreeable cloſeneſs and weight i in the air, 
(which ſeems 'to be much Hotter than the thermometer 
ſhows it to be); a and it is known to come on by the rifing 


of the clouds to the South-eaſt, which by j joining grow 
darker, 


| _” —— 5. . 
be f 9 N25 f TY £9; Jook-guite, blacks gg: 
e 


Weg, d bps g ae — 
7 The. n SNN, hy E che eng, ad: T7 
| e and | an entire calm ſucceed: 8; ae air grows yet 
darker ; Tr; animals and birds retire and tbeltar themſelves ; 
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every thing. is ſuent, and the aſpect of the 1ky, from 
whence the tornado approaches, is moſt dreadful. A vio- 


1914 189 1717 


lent ſtorm comes on all at once, which is ſo cold as to 


TeIC 2 2 119 $11 


occaſion the thermometer to fall ſeven, or eight. degrees 


12 7 


in a few minutes, and ſtrong enough to. oyerſet negro 
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buts and veſſels, or drive the latter from their anchors, 
and throw them on ſhore. T he ſtorm abates, and heavy 
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Tan follows accompanied with much. lightning and 


frong claps of thunder. ; Sometimes tornados happen 


without. Kal or at leaſt with very little, but then the 
orm i 18 ore viclent and laſts longer. It has been 1 ima- 


Je! 


gined by. — that this kind of ſtorm brings ſome peſti- 


7 


ferous quality with it, becauſe they had obſeryed, that 
out of a number of people ſeveral fell ſick i in one night | 
ifter a a, LOT nado. r | 170 

This I haye in ſome degree experienced myſelf; for 
in the month of September 1776, feeling myſelf very 
vell, and having dined as uſyal, the ſtorm of a tornado- 
ſuddenly tore down the window-ſhutters, and blew into 


lhe room where I was: about an hour after 1 had rigors, 


3 


and 


ders Un tune rf ande chnfequence on the body grit 
FG HF ue cömfderel ag the occaſional cauſe of a 
'Motiler to Mic the bedy aS pre- diſpoſed long before, 
Thie dämptrefs of the atöſphere during this ſeaſbn 
W great thar it is tnöre or leſs perceptible in every 
Thing. Lentfter; wearing apparel, and books, gr., 
odd) 5. © PolifHed metals grow ruſty. Sea falt, futur 
And hd ſalitie f. ibſtances; Which were perfectiy ry 
bes melt; and the meat of cattle killed in th&-even- 
ing is — next morning, ſe as not to be fit fh 
J 39 ws ut hi nantrin tao; yerit oft; 
225 Cre are Very frequeiit and di Ao on accomnt 
of uſquetoes and "other in ſects; Which then quit 


1 


-of the nn 
"thei retreats from amon 's the ——— _— 
” "and ſpread over the face of the country. n, 
* The dry or healthy ſeaſon u ie about 
M "the m iddle of October and laſts to the middle of July. It 

is called dry, becauſe then it hardly ever rains, or atleaſt 

but very ſeldom; and healthy, in oppoſition to the ſickl 
one: for though pleurifies and peripneumonies wil 


happen 1 in the months of December and January, and 
- Faxes 


— — me change it w- 


ncliteuatt Eaftor-Notth-ead inthe; morning — 
gun riſes ron the horizon, the und changes mare. and 
more towards the North, till about noon, ſooner or later, 
i gets to the Weſt of North, which is called ſea- breeze, 
and is very refreſhing, though it happens ſometimes, 
that as the Sun falls again on the horizon, the wind will 
ſhift again towards the Eaſt, and continue there all night. 
This wind blows ſometimes very ſtrong, and is always 
exceflively hot, drying up the lakes and pools, Which 


of the river, and producing in ſuch as partake of ſea 
water, a fine ſea ſalt in large cryſtals, not unlike foſſil 
ſalt. In the months of February, March, April, May, 
and; June, the wind blows almoſt conſtantly from be- 
tween North and Weſt, called ſea- breeze, except now 
and them a day or two it will be Eaſt, which when it hap- 
pens in April makes it exceſſively hot, the Sun being 
then in and about the zenith of Senęgal, heating the vaſt 
plains of ſand over which this wind is to paſs before its 
arrival there, which, reverberating the received heat, 
may contribute to increaſe it; for I have obſerved, that the 

VoL. LXX. oF + fame 


had been formed by the heavy rains and the overflewing 
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other wind; owing in all appearance to the difference of 
the Holl of the country, whichis not ſandy Eke that of 
Senegal. think it is the duft of the fand raiſed by this 
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wit which makes the atmoſphere look hazy.! 1 myſelf 
fab in the year 177 f, in the month of April; in a morn- 
ing preceded by an Eaſterly wind; ſuch a duſt imitating 
a fog in the air, what one bn not ſee abore zee 
yards. 1795 4. 400 1 5 I 332d G bod 1 

— ges calm, and about eleven erlock in 
thi-forthoon the atmoſphere grew clear by -depefiting a 
browriiſh impalpable duſt; which coveret every- thing 
near a line in tfückneſs. The ſame thing Tobferved 
xt" fea from on board of a veſſel in the month: of 
Mareh 1776, at the diſtance of about five or fix 
ledgues from the land near the latitude of Senegal 
The wind having blown Eaft in the night, 3 found in 
the morning the fails, ſhrouds; and! deck, 0 1 with 


att im pal pable duft. The deſcription given by the 


earned Dr. Lip of the Hartnattans of the Coaſſ of 
Guinea, ſeems to agree with the Eaſt wind at Senegal in 
almoſt every reſpect, except that the damp vapour in the 
fortner is not perceptible in this, for it dries every thing 


chat WII admit of it. Water poured on the floor of 2 


34 n S 2 + #444 4.4] 
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room 


2 " * 


Meather-atebenagambiae See. 405 
m Fax the Purpoſe of cooling, the air, is drin in 
nn inſtant, and. there is ſome effect op. the, thermometgs 
placedin.fuch.a room. Salt, fugar, and.the like ſubftancgg, 
Nich are half melted by the damp air. during the. rain 
ſeaſon, fry again in a few days into hard lumpen, Sub 
houſbold furniture as is made of wood, though it has 
been ever ſo well ſeaſoned, ſhrinks and grows, looſe 
where joined, or ſplits and cracks where glued, It dries 
and parches the ſkin of the white people as well as the 7 
blacks, and makes it ſometimes as rough as any clear 
froſty weather in Europe would. The 1ky is commonly 
clear and without clouds; but the atmoſphere is hazy, 
Which, in my opinion, as I have already obſerved, is oc- 
caſioned by the duſt, perhaps in conjunction with va- 
pours ariſing from the ſurface of the earth and Waters. 
Theſe vapours, though not to be ſeen in the open, air, I 
have perceived by their ſhadow upon white walls, ariſing 
from pools which were cloſe to them; but the air being 
ſo dry they are abſorbed by it, and no more perceptible 
as vapour. That the evaporation muſt be very, great 
when this wind blows, the method the blacks have 
of cooling water will evince. They fill tanned leather 
bags with it, and hang them up in the Sun; the water 
oozes more or leſs through the leather, ſo as to keep the 


outward ſurface of it wet, which, by its quick and con- 
8112 Os tinued 
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Under Ech B FRO, Genf Ehe witerwithin the bag to 
gt cone HI TI. Di y19v 2s 9m 07 ort irg 
IAuIIis dindi im generalinet reckoned wiwholeſome; 
either y the babitants or Euro pant, though it feels 
very digte eabIE, Had by depriving the body of its chin 
niet Adds May be Tooked” wpon as the immediate cauſe 
of 'fottie diſeaſes; ad the pre - diſpoſing one to-others, 
Wilen it ſets in ſboner or later in the month of October, 
it is confidered by the inhabitants as producing a ceffa - 
tion öf the fickxly weather, and the beginning of 
Heathier. Iii the months of December and January, 
when the Sun is at its greateſt diſtance, it makes the 
weather feel very cold in the nights and the mornings. - 
erhe putrid diſorder, which proved fo fatal to the gar- 
riſori and the inhabitants of Senegal, made its appearance 
in the beginning of Auguſt. The preceding month of 
July had been remarkably healthy; though the weather 


Was very hot and ſultry, there were only three ſoldiers in 


the hofpital for flight venereal diſorders; but we learnt 
by fbme black meſſengers, who came from: Goree, that 
chere was a fever raging there, which had carried off 
numbers of the French garriſon and inhabitants of the 
iflandz and we thought ourſelves very happy not to par- 
take of their fate: On the ſecond of Auguſt one of the 
ſoldiers, Who was in the hoſpital for a gonorrhea, being 
o 4 cured, 


: 
: hy 


menden, Reneganabiay Beg 497. 
reds! was cabbargedy; Tha fourth of Auguſt he ag 
again reported to me as very ſick in che Harraakg, went, 
to ſee and found>bim in achigh fever; with; the, yorſt 
ymptoms. Il ordered bimito be; carried to the hoſpitab, 
whete he died the third day, with, all the ſymptoms of, 
the. greateſt putriclity.· The orqery man of the hoſpital 
vas ſeized on the ſixth af Auguſt with the ſame diſcaſe,, 
and died>the ninth. - One of the venereal, patients, who 
remained ſtill in the hoſpital, was taken with the ſame, 
fever, and died a few days after. Some of the ſoldiers of 
the fort, having acceſs to the hoſpital, to viſit their ſick; 
comrades,: took the contagion, and ſpread it through the 
whole: garriſon. I am apt to believe, that the diſorder, 
was brought to Senegal by the black meſſe gers f rom 
Goree; for I underſtood that one of them had died ſoon 
after bis arrival in Senegal, and it may be, that the ſol- 
ber who died firſt of it got the infection from them; for 
it is probable, that being diſcharged the hoſpital on the 
ond of Auguſt, and having leave to take a walk on 
the iſland on the third, he had been in company with, 
ſome of theſe black meſſengers, or in the huts, where, 
they reſorted, for the ſake of hearing ſome news from 
Goree, where he was acquainted. It may perhaps be, 
obſerved, that the ſoldier taking the contagion on the 


third of Auguſt, it could not make fo rapid a progreſs 5 
584. | | 4 to 


see ee 
to manifeſſ itſeli qe next mpring in the higheſt degree: 
Has chas I intend to ſupport by the following caſes. One 
gtithe ſurgeon s mates dreſſed a bliſter, on the back of a 
Oldier, ill of the diſorder, With a digeſtixe ſoftened With 
gil gf.curpentine-| having done, he came into the ſur: 
$5354,and looked quite, pale, telling me, That the fob 
fier's back had ſmelled ſo putrid and. offenſive, that it 
had made him quite faint and ſick at the ſtomach, He 
ook ſome tincture of hark and bitters, and went home, 
when a fever, with a train of the worſt ſymptoms, made 
its appearance in the evening, and he died the third day, 
Another gentleman, who was ſent for by the ſaid fur: 
geon's mate in the morning of the ſecond day of his il 
neſs, and requeſted to draw, up a will for him, arrived 
while L was preſent. He ſpoke with the patient for a fey 
minutes, and then took me aſide, ſaying, That there Ws 
à certain ſmell about the room, which made him faint 
and fick at the ſtomach, and that he ſhould be abliged 
to xetire; he did, but in the evening was ſeized with 
the fever, and all its bad ſymptoms, went through 
ſeyeral of its ſtages, but recovered. A black boy, who 
had been waiting on the ſaid ſurgeon's mate during his 
Jlneſs, was taken with the ſame diſorder, and died of it 
in a few days. I could produce ſeveral other caſes to 
ſtrengthen what I have advanced concerning the quick 
appearance 


Pendder ar Senegal, 82; 455 
gpeatance of le diforder Itlelf after the tontagion Had 
cken place, but 1 think the three telated ones fufficietlt. 
The ceffatioit of this cortagious difeale may be dated 
fim about the fniddle of September. Governor LAKK E, 
who died the 1 8th of this month, concluded the dreadful 
tene. He had avoided the communication with all fick 
people, but did not hefitate in admitting my company." 'L 
was the only one who dined with him for ſeveral weeks; 
and as I was continually among the ſick in the hoſpital 
ind on the ifland (of the former of which I gave him a 
return every morning) I might probably have conveyed 
the infection to him in my cloathing, though I was not 
affected myſelf. A few people died in the months of 
October, Novernber, and December; ſome of relapſes of 
the ſame fever, and others of ſevere fluxes and abſceſſes 
in the Hver, in which the diſorder had terminated. It is 
temarkable, that a fleet of merchant-men, under convoy 
of a floop of war, which left Senegal on the fourth of 
Auguſt, and failed for England, had, by what I could 
learn, been entirely free from this diſorder; neither did 
it reach as' far as the river Gambia, for the garriſon at 
Fort James in that river enjoyed a pretty good ſtate of 
health during all this time, and loſt n two men, whe 


died of fluxes, = 


d . — — SPP" 
by WIE ECoR and corse RvR. It has been compared, 
te my arrival in England with one made by namopey, 
and found to be about three-fourths of a degree lower. 
e was placed int the fart at Senegal, in a room two ſtories 
High with a plank*cieling, and-above that a bevil roof 
covered with flate: this room was not expoſed to the 
sun but at its riſing and ſetting, it being ſheltered from 
it by other buildings, when high on the horizon. I am 
forry that I had not begun to keep the journal of heat 
and weather two or three months ſooner, for the ſatisfus- 
tion of the curious in natural philoſophy; but as it re- 
Auired a degree of leiſure which I had not, being obliged 
to attend to my duty, and as I obſerved nothing extraor- 
dinary either in the heat or weather, and imagined that 
journals of this kind, and of this country, might have 
been publiſhed in Europe long before now, I neglected 
it, but was tempted to l it when the fatal diſeaſe 21 
its appearance. 
It has been obſerved by Dr. — that in that 
country a great change in the weather has little or 10 
effect on the barometer. I have remarked the ſame at 
Fort James Gambia in the year 1776, for I found from 
the fourth of February to the laſt of April, that the alte- 


(b) Eſſay on Diſeaſes incidental to Europeans in hot Climates. 
ration 


little as- hardly — rde eguakey — 
weather during this. time (which is part of the dry fea- 
ſon in which the ſky is always clear and without clouds, 
though the different winds produce ſenſible: changes in 
me atmoſphere) may perhaps account for it; but Gover- 
nor CLARKE, Who had a batometer placed in one of his 
goons in the fort at Senegal, told me, That the greateſt 
changes in the weather during the rainy ſeaſon had ſo 
— effect on that inſtrument that it was n worth 


1 1 i you would FR me 51 W to 33 theſe 


remarks, with the annexed journal, to the Royal Society, 


if you find them to contain any thing worthy the notice 
of that illuſtrious body. 


I have the honour to be, &c. 
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Cum. Note, that from this date forward the ſky 
and atmoſphere have been always clear, when 
the wind blew from between North and 
Weſt ; but when it blew from between North 
and Eaſt, the atmoſphere was more or leſs 
hazy and the 1ky clear, except on thole days 
where there are particular remarks. 
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XIX. Mronomical Obſervations relating to the Moun- 
tains of the Moon. By Mr. Herſchel of Bath. O- 
municated by Dr. Watſon, Jun. of Bath, F. R. 8 


f 


Read May It, 1780. 


this noble inſtrument was immediately applied to 
2 obſervations with the moſt furprifing g ſuc- 
ceſs. Several very eminent perſons have given us an ac- 
count of their diſcoveries; and, notwithſtanding the im- 
perfect ſtate of teleſcopes in thoſe times, we ſtill owe a 
great deal of our knowledge of the heavenly bodies to 
the obſervations that were made by thoſe firſt teleſcopic 
obſervers, who made amends for the deficiencies of their 
inſtruments by their uncommon dili gence and attention. 
It may, perh aps, be eſteemed to be a mere matter of 
curiofity to ſearch after the height of the lunar moun- 


tains, I grant that there are more neceſſary and more 
uſeful objects of inquiry in the ſcience of aſtronomy; 


but when we conſider that the knowledge of the con- 
ſtruction of the Moon leads us inſenfibly to ſeveral con- 
Vor. LXX. XXX ſequences, 


T the time when the teleſcope was firſt invented 
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ſequences, which might not appear at firſt; ſuch. as the 
great. EOS to ſaꝝ almoſt abſolute certainty, of 
her being inhabited, we, ſhall. ſpon agree, that theſe 

reſearches are far from being trifling. 11 | 
My reaſon for, repeating obſervations that have been 
made by very good aſtronomers was not that I doubted 
either their veracity or diligence. The names of GAlI- 
LEO, HEVELIUS, KIRCHER, and ſeveral more, will always 
deſerye to be mentioned with particular reſpect for the 
eminent ſervices they have rendered to aſtronomy; but 
as W& Know that th. eir inſtruments were far from being 
arriyed to that degreg of perfęction we have now ob- 
tained, I thought it. by no means improper. or uſeleſs to 
repeat their obſervations on the lunar mountains, and to 
extend hem to other parts of the Moon's viſible hemi- 
ſphere, . and thereby to. eſtabliſh this theory on the 
firmeſt evidence, of, a. FOR taken by a very excellent 
inſtrument., TIT | 
The method uſed * HEVELIus and others to find the 
height of a mountain in the Moon is this. Let. a ray of 
light sLM (fig. 1.) proceeding from the Sun, paſs by 
the Moon at L, and touch the top of a mountain at ux: then 
the ſpace between L and M will appear dark, and the top 
of the mountain will be ſeen to ſtand at ſome diitance 
from the illuminated part of the Moon's diſk. With 2 
7 good 


Freeling io the Mountains of the Moon. '' 5 09 
good micrometer let the diſtance LM be taken by obſer- 
vation . Draw Lc perpendicular to LM; draw alſo mc 
from the top of the lunar mountain to the center of the 
Moon: then in the triangle mLc, rectangled at L, we 
have given the fide Lc, which is the Moon's radius, and 
the fide LM taken by obſervation. Therefore, by trigo- 
nometry, we can find the hypothenuſe mc'”, from 
which, ſubtracting the part pc or radius, there patch 
the perpendicular height of the mountain mp. I have 
followed the ſame method, as being the leaſt liable to 
War. . 
"GALILEO takes the diſtance of the top of a lunar 
mountain from the line that divides the illuminated part 
of the diſk from that which is in the ſhade to be equal 
to a 20th part of the Moon's diameter; but HEVELIUS 
affirms, that it is only the 26th part of the ſame. _ 

When we calculate from thence the height of fach a a 
mountain it will be found, in Engliſh meaſure, according 
to GALILEO, almoſt 5% miles; and, according to HEVE- 
Livs, ſomething more than 3 miles, admitting the 
Moon's diameter to be 2180 miles. 


(a) ] do not recolle& that neveLIivs mentions in what manner he took the 
diſtance LM ; but I am apt to believe it was by a micrometer, 


(5) VE TTul Mc. 
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316 MP YO" Yb OY 
he Bays; fit Eis Sefeli6gtaphyP p4266!.0i bee diftan- 
ea miüftrart Lit Pin" 2 cbrifinio Tehiiinis er um. 
© BEA, pretertiine” deute Uaktritir®;invenitur; una 
& Ve eſitn 4 fexla parte, tins Lunæ dimetientis con- 
& care ; quirid/ Hiring ftiſit remotiffimæ: quemad- 
& Welt bad 4 phaſi trigefim® ſecundà, monteque 
* Aperinins; EX. phafi trigefima. prima, monteque Di- 
a dyme; et tligeſirna phaſi, monteque Tauro et Anti- 
© tat,, manifeftiflimms demonſiratur.” Having after- 
wards mentioned that GALILEO makes the diſtance L to 
be —— 2ath part of the Moon's diameter, HEVELIUS/Pro- 
g, «© Quamobrem, cum diſtantia a nobis deſignatæ, 
@ pabehüm fine” minores, idcirco et mortes aliquantu⸗ 
et um depreſſiores inventatitur, quam &ALIEXUs eſti- 
&© mavit: neque non tamen illi terrenis noſtris montibus, 
& quoad altitudinem, non ſolum zequiparar? pofſuntimeri- 
4 — 5 fed et multo certe ſunt extelſiores, quam 
noſiri omnium maximi; Prout confeſtim,, ex adjecto 
i 925 gramrnate.patebit.” He gives us then his calcula- 
tion according to German and Italian meafure; and hav- 
ing found, in the manner above mentioned; the hypo- 
thenuſe MC, he adds: „ Semidiameter Lune erit 1976 
e octav. part; Si igitur hac & totà hypothenufa aufere- 
6c tur, reſtabunt adhuc ſex, hoc eſt ſex octavæ unius mil- 
& Haris, vel tres quartz unius milliaris Germanici, five 

c tria 


©. CROWNED d M inf of Abe Mon., SEL 
e nana Nice Gp EF arenen 
Fiſtias mentis? out SSR in che time 1 f. Hr: 


ius was a xery uncert q meature, we may ſuppoſe 
that he meant geographical, miles, 5 gf w dich abe a 
degree of latitude. The,qbſeryations of evZLIUs have 
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always. been. held i in great. eſteem; and this j is moſt pro- 
bably the reaſon, why, later, aſtronomers have 0 re- 
peated them. M. DE LA LANDE, WhO is one : of our moſt 
eminent modern aſtronomers, un to the ſentiments 
above cited}; {3 25 = rom b 

In his Abrege. 11 4, „ p. 435 5» "ns fon ee Je ter 
+ mineral ce, qui concerne la ſclenographie, en diſant un 
mot de la hauteur des montagnes de la lune, qui ctoient 
«quelquefois eclairces, quoiqu doigntes. de la ligne de 
* lumiere delatreizieme partie du rayon de ia Lupe; de 
4 ! la on pant conclure que c CES mont agnes Q ont. de hay teur 
%a 338 partic du rayon, Lunaire, ou une lieye ede 
France. He then gives us a particular calculation,. and- 
the reſult is:. Avec ces donnees on trouve la hauteur de 
42643 toiſes, ceſt A dire, plus d'une lieue commune.” 

He alſo mentions the opinion of GALILEO, and adds: :. 
Mais on doit preferer à cet egard les obſeryations 
* MHEVELIUS,, qui ont Etc plus werten plus ditailltes 


* et plus exactes.” 


„ 
Mr. 
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Mr. \FERQUSON ſays (Aſtronomy explained, 92529 
152 Some of her mountains, by comparing their height 
“with her diameter, are found to be three times higher 
ce than the higheſt hills on our earth.” 

KEILL, in his Aſtronomical Lectures, has calculated 
the height of St. Katherine's hill, according to the obſer- 
vations of RICCIOLUS, and finds it nine miles. 
Before I report my own obſervations, it will be neceſ- 
fary to explain by what method I have found the height 
of a lunar mountain from obſervations that were made 
when the Moon was not in her quadrature; for the me- 
thod laid down by HEVELIUS will only do in that one 
particular caſe: in all other pofitions the projection of 
the hills muſt appear much ſhorter than it really is. Let 
SLM, or Im (fig. 2.) be a line drawn from the Sun to 
the mountain, touching the Moon at L or , and the 
mountain at M or m. Then, to an obſerver at E or e the 
tines LM, Im, will not appear of the ſame length, though 
the mountains ſhould be of an equal height; for L will 
be projected into on, and Im into ox. But theſe are the 
quantities that are taken by the micrometer when we 
obſerve a mountain to project from the line of illumi- 
nation. From the obſerved quantity on, when the Moon 
is not in her quadrature, to find LM we have the follow- 
ing analogy. The triangles ooL, 7 ML, are ſimilar; 

therefore, 


relating io ibe Mountains of the M m. 513 
therefore, 1 Lot: L: LN, or E = LM3- but Lo is the 
radius of the Moon, and Lr, or on, is the obſerved 
diſtance of the mountair's projection; and 1.9 is the fine 
of the angle RoL =0Ls, Which we may take to be the 


diſtance of the Sun from the Moon without any material 


error, and which therefore we may find at any given 
time from an ephemeris. 

I will now give an account of my own obſervations 
relating to the mountains in the Moon; but, perhaps, it 
may not be amiſs to mention the inſtrument they were 
made with, and a few of the circumſtances, that it may 
appear how far their accaracy may be depended upon. 
The teleſcope I uſed was a Newtonian reflector of fix 
feet eight inches focal length, to which a micrometer - 
was adapted conſiſting of two parallel hairs, one of 
which was moveable by means of a fine ſcrew. The 
value of the parts ſhewn by the index was determined 
by a trigonometrical « obſervation of a known object at a 
known diſtance, and was verified by ſeveral trials. The: 
power I always uſed, except when another is mentioned, 


was 222 times; alſo determined by experiment, which T 
have often found to differ ſomewhat from theory, on 
account of ſome little errors in the data, hardly to be 
avoided. The moon having ſufficient light, Iuſed no 
more 
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more aperture of the object ſpeculum than four inches; 
and; L bhelie ve, that for diſtinctneſs of viſion this ** 
ment ĩs — — any that was ever made. 
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November 30, 1779, ſix o'dock in the morning, x 
rock, ſituated near what HEVELIUs calls Lacus niger 
major, was meaſured to project 417,56. To reduce this 
quantity into miles, put x for the ſemi-diameter of the 
Moon in ſeconds; 'as given by the Nautical Almanac at 
the time of obſervation, and or the obſerved quantity, 
alfo in ſeconds and centeſimals ; then it will be in general 
N: 1090 f. C. —==>= on, in miles. 


Thus it is found 
that 41/56 is 46,79 miles. This diſtance of the Sun 
and Moon at the ſame time was, by the Nautical Alma- 
Nac, about 93* 57. The ſine of which to the radius 1 


is .998 5, &c. and — — in this caſe, is LM = : 46,85 miles, 


Then, by HEVELivs's method the perpendicular height 
of the rock is found to be about one mile. 


The ſame morning, a great many rocks, ſituated 
about the middle of the diſk, projected from 25,93 to 


26'56. This gives on about 29,3 miles, and theſe rocks 
are all leſs than half a mile high. 


January 


| relating to the Mountains of the Moon. 515 
January 1 3, 1780, 5-Vfotk;Þ eximiined the moun- 
tains in the Moon; but there wWus not one of thei that 
was fairly placed on level ground, which is a condition 
very neceſſary for an exact meaſurement of the projec- 
tion. If there ſhould be a declivity on the Moon before 
the mountains, or a tract of hills placed ſo as to caſt a 
ſhadow on that part before them which would other- 
wiſe be illuminated, it is plain that the projection wquld 
appear too large; and, on the contrary, thould there be a 
riſing ground before them, it would appear too little. 
As far as I was able to judge of the direction of the 
line of illumination, the higheſt hill projected 25/31 „Or 
30,36 miles: from thence we find, as before that the 
perpendicular height is (. 42 ieee leſs than half a 
mile, 2 | 
January I 4 11 ; o'clock, 85 took the projection of the 
higheſt mountain which was ſituated at the Weſtern 
edge. It meaſured 24”, 68, or about 27 miles; and the 
perpendicular height comes out leſs than half a mile. 
There was not one mountain in the 1977 of the diſk ſo 
high as this. dne 2) 47 Dre ef Hoot adit le 
January 17, 7 Oclock, a e pro- 
jected no leſs than 40% 62 f. Its fituation is in the South- 
eaſt quadrant. The Moon's l at the titne of 
Vol. LXX. yy obſervation, 


516 My: HERSCHEU'S Affonomical Obſervations 
obſervation, by the Nautical Almanac, Was 1O0/ 276; 
therefore, 22S = 45,98 miles = * 


Sun's longitude at 7h. . . 
Moon's longitude at 


Their neareſt diſtance, . . 4 $ 731 
or about 125 8/; the ſine of which is. 8 104: thence 
we find LM 56,7 3 miles; and the perpendicular height 
of the mountain is Im. 47, or leſs than a mile and 
a half. 

January 22, $h. 200%. the higheſt mountain, ſituated 
near Snell or Petavius, projected 117,437, which is 
12/,34; and LM comes out to be 35,3 mile: threfore the 
perpendicular height is, 57 mile. 


Another, juſt behind Mare Criſium, meaſured only 7”, 
therefore is leſs than half a mile high. 


January 25, 7h. 30“. in the morning, a mountain 


near Ariftoteles meaſured 18%59 which gives 20,6 
miles; and L is found 28,53 miles; the perpendicular 
height 1s therefore only , 37 mile. 

Other mountains about Mare NeCtaris meaſured about 
23,5: but they had hills before them, and their fitua- 
tion was not ſo proper for my purpoſe. However, it is 
evident they were of no conſiderable height. 

1 
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5 January 28, 6 Oclock in the morning, the higheſt 
mountain in the diſk. meaſured 30% 937; the Moons 
ſemi- diameter at that time I 5/ 40”; and oz therefore 
equal 31,37 miles: but as the Moon is within four hours 
of her quadrature we may be aſſured that this mountain 
is leſs than half a mile high. 
February 19, Mons Sinopium projected 1 - 
therefore on = 6,26 miles, and the quantity LM 56,54 
miles; and conſequently the height of this mountain, 


which it ſeems proves to be a very high one, is not much 
leſs than a mile and a half. However, my journal ob- 
ſerves, that the meaſure was very full; therefore the 
mountain in all probability does not exceed a mile and a 
quarter. Moreover, I think that obſervations made ſo 
near the full or new Moon are leſs to be depended upon, 


becauſe a ſmall error in meaſuring will produce a great 
one in the height of a mountain, 

From theſe obſervations I believe it is evident, that 
the height of the lunar mountains in general is greatly 
over-rated; and that, when we have excepted a few, the 
generality do not exceed half a mile in their perpendi- 
cular elevation. It is not ſo eaſy to find any certain 
mountain exactly in the ſame ſituation it has been mea- 
ſured in before; therefore ſome little difference muſt be 
expected in theſe meaſures. Hitherto I have not had an 


Yyy 2 oppor- 


ond Mr. ses r an,, Oh/ervations ũ 
oppirunity oi partieularty ꝓhſerving the the mounts 
tains mentioned. by never us nor that which RIe c 
vs. fbund to project a ficteenth part of the Moon's dia: 
wieter; If KHL had calculated the height of this laſt 
mentioned hill according to the theorem I have given, 
he would have found (ſuppoſing the obſervation to have 
been made, as he ſays, on the fourth day after new 
Moon) that its perpendicular could not well be leſs than 
between eleven and twelve miles. | _ 

I ſhall not fail to take the firſt opportunity of obſerv- 
ing theſe four, and every other mountain of any emi- 
nence; and if other perſons, who are furniſhed” with 
good teleſcopes and micrometers, would take the quan- 
tity of the projection of the lunar mountains, I make no 
doubt, but that we ſhould be nearly as well acquainted 
with their heights as we are with the elevation of our 
own. One caution I would beg leave to mention to thoſe 
who may uſe the excellent 3+ feet refractors of Mr. 
DOLLOND. The admirable quantity of light, which on 
moſt occaſions is ſo defirable, will probably give the mea- 
ſure of the projection ſomewhat larger than the true, if 
not guarded againſt by proper limitations placed before 
the object glaſs. I have taken no notice of any allow- 
ance to be made for the refraction a ray of light muſt 


ſuffer in paſſing through the atmoſphere of the Moon, 
| when 


— — $29 
whenmrit Hhaminates the tip ef the moubeain, wherg- 
by its apparent height will) be leſſened, as we are toe 
little acquainted with that atmoſphere to take it! into 
con ſideration. It is alſo to be-obferved, that this would 
equally affect the concluſions of REVELIUs, and there» 
fore the difference in our inferences would fill remain 


the ſame. a 4 4 18 411706 41 by | bT _ e " 7 55 5 
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con tin uation of the fame obſervations. 


; Moos II, 1780, 7h. Promontorium ht 
den 17%1 87. It is very properly ſituated: for mea- 
ſuring. By a proper deduction from the Moon's ſemi- 
diameter, as given by the Nautical Almanac, at the time 


of. obſervation, we find the quantity o = 20.1 miles, 


and LM 22,6 miles; from which it appears, that the per- 
pendicular height of this mountain is a little leſs than a. 
quarter of a mile. 
Antitaurus, the mountain meaſured. by HEVELIUS was 
badly fituated, becauſe Mount Moſchus and its neigh- 
bouring hills caſt a deep ſhadow, which may be miſtaken, 
for the natural conyexity of the Moon. A good, full, 
but juſt meaſure, 25“ 105; in miles 29,27 : therefore, 
LM 


66 — 2 
ve mi ad e rent height War 


— n e n 3pm vi: p29 firts pg. N. 
Fh. 45 I was deſirous of 3 very exact in this 


— therefore I repeated it. I took two different ob- 
ſexyations, , A. marrow meaſure, 21/862; quite full 
enough 23062. Theſe meaſures give the perpendicu- 
lar height leſs than half a mile. A tre o 
Sh. I meaſured Lipulus, 197063 3+, It is alſo badly 
ſituated, though rather better than Antitaurus. I found 
that the Projection, increaſed, therefore concluded that 
"the higheſt part of the mountain, and 
afuited ome time when I meaſurechit sin. ee 
gh. Lipulus now prajected 28%. 
Ach. It meaſured 287,75: this gives o = z * 
miles. Diſtance of Sun and Moon about 6323“: there» 
fore, LM 37554 miles. From hence we find the perpen- 
dicular height „64 mile, or very near two-thirds; of a 
A , 215, e 

March 1 2,17 80, 7h. One of the Apennine mountains, 
between Lacus Traſimenus and Pontus Euxinus pro- 
jected 447,062. This gives us o = 51,11 miles; and 
LM = 52, 9 miles: therefore the perpendicular height of 
theſe mountains, which I know to be very high, comes 
out to be 15 mile. 


Mons 
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— 206 Mkt lf 249-Mhvil Sip 
Mons Armenia (near Taurus) projected: ua = 
36,4 3 miles; LM = 38 my N aw the he ighi 
two-thirds bf. mile. 10 en 
Mons Leucopetra 34479 or 40 miiles; 1. LM = 415 
miles, and the bg rer height three 1 of s a 
mile. 

There was a very fine ſhade of a high rock near " 
which ſhewed the direction of the illuminatin g ray, and 
thereby affiſted me in meaſuring to a great exactneſs; 
but the mountain itſelf is not very favourably ſituated. 


bY © 4 


butI am almoſt certain that there are two very conſiderable 
avities or places where the ground deſcends below the 


large: but ſuppoſing them to be juſt, it follows, that on 
is 50, 193 miles, LM = 64 miles, and the perpendicular 
height above 14 miles. 

Another of hs ſame mountains ſituated on the bor- 
ders of S. Sirbonis meaſured 41,87 5. This ridge of 
mountains is the ſame of which I meaſured one on 
January the 17th, which was then found to be 1,47 
miles high. 


March 16, 10h. 30“. Mons Lacer projected 45”,625; 


level of the convexity, juſt before theſe mountains, ſo 
that theſe meaſures muſt of courſe be a good deal too 
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758 4 ade W of the Manner in 
zpbich Mr. HERSCHEL made his Objervations are taken 


ung, 
rom a Letter of bis ta the 1 rev. Dr. MASKELYNE, Aftro- 
2 


I 
af 


9419 Ii 


7 
Nomer 


£9 0 1 
So N the ſe 2 ond figure of my obſervations, the points 


L, Li, * r, are all ſuppoſed to be in one plane; and as the 


4 # + 


Mumipating ray SL is alſo in this plane, it follows, that 


the line L 2 (Son) will always be perpendicular to the 


— 7 


right line which joins the cuſps of the Moon ©; and the 


wh * 70 


truth ort tbe theorem there delivered depends upon this 


Wi! Te 1801 | 
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W For 1 this reaſon I have taken care in all my obſerva- 


tions o meaſure the line, which in fig. 3. (taken from 


your 1 letter to Dr. WATSON) is marked 07, parallel to the 
line « CD, or perpendicular to An, and not the line u, per- 
X endicular to the elliptical curve A7r0B. 

The manner of taking it is eaſy enough: however, I 


Kavec occaſionally uſed three different methods, and will de- 


de It is here ſuppoſed, that rays * the Sun s, and the eye of the obſerver 
E, to any part of the Moon 1, may be taken for parallel; and therefore, that 
different planes, made by ſeveral ſections of the Moon, according 3s the 
point L is taken North or South of the diameter of the Moon, which is t 
rectangles to the line joining the cuſps, may alſo be taken to be parallel to that 


diameter. 
ſcribe 
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tube em all, which I ſhould bare done a paper 
delivered by Dr. . WATSON, had not feared to be * PAC 
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The firſt method J uſed as 0 ſet N veable 


hair 55 (Gig. 40 of my micrometer parallel to a Hye Aly 
pining the cuſps of the Moon; then, by opening the 
moveable parallel hair till it included the projection ox, 
intended to be taken, I marked that flown 2 as the meaſure 
of on. As this method required ſome attention. (that 
part of the ellipſis of illumination AVB which i is the ver- 
tex V of the lefler axis may ſerve as a direQtion) and took 
pp ſome time, on account of the imall field pf view of 
ny teleſcope, I uſed — theſe two following 
ways. 
When there was apy xeqarkale. figure, op the diſk. of 
me Moon near the line of illumination, I put on a com- 
vound eye- piece whoſe magnified field of view is full 
%, and power about go times, ſo that it takes in the 
G greateſt! part of the whole Moon; by this means I was 
enabled to viewithe projection intended for meaſuring 
at the ſame. time with the, reſt of the Moon, and to fix 
upon ſome mark in the diſk very near to its edge towards 
which. I judged the line an ſhould be directed; then put- 
ing on the eye · piece Which carries the micrometer 1 
Vo L. LXX. — 7 took 
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1 x23 IH third method 1 took was the —_—— Ach 


che proje jection on, of the above mentioned mountain. 


* 


28 moſt of my obſervations were made upon mountains 
not ſituated near the cuſps or limb of the Moon, I never 
found fo much difference between theſe two meaſures, 
that it could have occaſioned any very material error, if 
Thad intirely neglected i Kc. 
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Indepd, L look upon as the beſt of all, and which I there- 


15 mo AA put in practice. I took a view of 
fame. n hb bouring : ſhades of rocks or mountains, if 


_ there wt to be any near, and directed the meaſure 


| of then micrometer by them, as they plainly pointed out 


the direktion of the illuminating ray; or, which is the 
ame thin Lg, indicated the line * to a line 


Mining the cuſps. 


ow ' 


fy Mons Leucopetra was meaſured by this Jaſt method, 
which circumſtance I have mentioned in my obſerva- 
tions of the 1 2th. of March, where I ſaw the whole rock 
and its higheſt point, as well as the whole ſhade; and its 
. laſt termination, upon very even ground, at the ſame 
time that 1 directed my micrometer in that line, to take 


Sometimes I compared together a meaſure taken in 
the direction on, and one taken in the direction n; but 
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; Mntine; to the, Mo untains yr the Moone: : '$ 2 
B * nature of the ellipſis it vin appear ROY with 
we do not come too near the limb or cuſps « 951 Aren, 
a tangent drawn to a point in the curve of dum 
will ſeldom make with the ſubtan gent an an 110 that ex- 
ceeds (or is ſo much as) 26 and in all file cäſen Wie 
error that can ariſe from taking the line Ph itiftead de 
on will be leſs than the tenth part of the WIidle fle- 
ſure: but, if the angle the tangent makes with che f- 
tangent is only about 1 8, the error will be Tels! thlatpa 
hs part; and all the meaſures have taken, 1 belieh, 


limits. From this conſideration it will appear, | that if I 
had .not been aware of this circumſtance, my öbErva- 
tions would ill be ſufficiently accurate to diſprove the 


but as I took all the precaution the fituation of each 
mountain would afford, by uſing any one of the above 
mentioned three methods, which ſuited beſt, I believe 
there can hardly be a poſſibility of any error that ſhould 
amount to a 4oth part of the whole hei ght of an my 
mountain I have meaſured. db 
The figure ABC (fig. 5.) contained by the diame- 
ter as, the arch cp, and the two curve AD, BC, ſhews'in 
what portion of the Moon's ſemi-diſk we may fafely 
meaſure the line 77, inſtead of on, without being able 
2222 , ito 
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326 Mr: {Cain Ame 
to fo great an error 28 ore tet | 
che figure AR cd contains that part bereit the Wesſure 
rn being taken inſtead of on, the error will be leſs than 
the 2oth' part of the whole meaſure. In a portion ſome- 
thing r more confined the error will ſoon vaniſh; fo that 
the difference may be ſafely neglected intirely. Thus 
in the ſpace ABXy the error cannot amount to z hun- 
dredth part. Theſe figures may be conſtructed by taking 
the ſeveral points b, d, 5, and c, c, , 26*, 18, 8˙, re: 
ſpectively, from the vertex, the curves Ap, ad, xy, 86, 
Bc, Bx, being the loci of thoſe points of the tangents 
which touch the ſeveral ellipſes of il umimation that may 
be contained in tlie ſemi-diſæ of the Moon, when theſe 


tangents make thoſe ſeveral angles of 2.6®, 789, 855 with 
their ſubfangents. 
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XXX, Account of an extraordi nary Ph 
By Mr. John Hunter, F. R. &. 
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Read June 2; 1580. 
TEE Ot N89 Abe 
VERY deviation from that original form/and-firuc-+ 
ture which gives the diſtinguiſhing character to 
me productions of nature may not improperly- be called 
nonſtrous. According to this acceptation of the term, 
ihe variety of monſters will be found to be infinite. AS 
Jar as my knowledge has extended, there is not a ſingle 
Pecies of animgal,.nay there is not a ſingle part of an 
Jamar body, which is not ſubject to extraordinary for- 
mation; Nor does this appear to be a matter of mere 
chance; for it may be obſerved, that each animal has a 
Upoſition: to deviate from nature in a manner peculiar. 
b itſelf. It is likewiſe worthy of remark, that each ſpe- 
dies of animal is diſpoſed to have the ſame kinds of ſu- 
pernumerary parts, and nearly the ſame kinds of defects; 
tut every part is not, perhaps, ſubject to a great variety 
if forms, each part of each ſpecies having its monſtrous 
* form, 


828 My. nunTER's Aerount _T 
form, as it were, an e on it n the 1 
of nature. 
It is well known, that there are .many orders of ani- 
mals which have the two parts, deſigned for the purpoſe 
of generation, different in the ſame {| ſpecies, and which 
are thus divided into male and female: but this is not 
the only diſtinguiſhing mark in many genera of ani- 
-mals; in the greateſt part of animals, the male being 
diſtinguiſhed from the female by various marks. 
A lion is different from a lioneſs; a cock from a hen, 
8c. ; particularly the veice in many animals of the ſame 
genus is different: ſuch I ſhall call ſecondary. properties, 
which take place only in parts that are neither eſſential 
to life nor generation, and which do not take place till 
towards the age of maturity. However, this diſtinction 
of ſexes, by any other marks than the difference of the 
parts of generation, is not obſervable in every order of 
animals; for inſtance, there is very little difference be- 
tween a dog and a bitch, excluſive of the * of gene- 
ration. | 1 $393, 4) | 
In thoſe orders of animals, which are ca of 
diſtinct ſexes, we may obſerve, the [genital organs not 
only ſubject to a mal-conformation, ſimilar to a mal- 
conformation in any other part of the animal; but V 


may likewiſe ſometimes obſerve an attempt to unite the 
1 two 
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an » extraordinary Phesſant. 529 


ro parts in one animal body, producing an animal 
called an unnatural hermaphrodite”. od 
It is my intention at preſent to extend my inquiry on 
* ſubject no. farther than as to what relates to that re- 
ſemblance which one ſex bears to that of another in 
thoſe diſtinguiſhing properties which I term ſecondary. 
The common claſs of unnatural hermaphrodites ap- 
pear to be governed by certain- laws, by which ſuch an 
extraordinary formation of parts is effected; for it is ob- 
ſervable,, that theſe. deviations obtain through whole 
ſpecies of animals preciſely in the ſame manner. I have 
given an account of: the Free · martin in a paper already 
-preſented to this Society. This hermaphrodite exhibits 
© 2 mixture of the two parts of generation in the ſame 
animal. | 
But we: find, however, that there is often a chan goof |; 
the ſecondary properties of one ſex into another, the 
female now and then aſſuming the peculiarities of the 
male with reſpect to the ſcondary properties; and I may / 4 
obſerve, that ſome claſſes are more ſubject to this than 
others; a ſingular example of which is to be the ſubject 
of. the following paper. 
Here I beg leave to premiſe, that in all animals of no 
diſtinct ſex, there is no alteration taking place in their 


(4) Vide Phil. Tranſ. vol. LXIX. part I. 


form 
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\ndtzed be:the-.caſe witlkneſtiofithoſs als which 


4woloFrdiftinAuexcs, for un ftohthe ſecondary marks of 
diſtinction are exhibited at certain periods of life. 


nere is io ſex —c———— m 
——̃—ͤ— are of divine: — * 
peculiarities towards the age of maturity. The male 3t 


This time doſes that reſemblance which he before: bore to 


tlie female in · various ſecondary Properties, excluſive of 
aha relates to the organs f generation (/. That it is 
this male who-at this time recedes from thefemale in this 
reſpect is evident. Every female, juſt at the age of. ma- 
turity, is more Rke the young of che fame ſpecies han 
the male is obſerved to be; and if the male is deprived 
bf his teſtes when young, he retaius more ofithe original 


form, and therefore is more ſimilar to the female. 


From hence it might be ſuppoſed, that the: female 
character contains more truly the ſpeeific properties of 
the animal than the male; but the true character of 
every animal is that which is in both ſexes, vis. a natural 

man or an animal of her Aex, vis. 3 


185 | 
| (2 59 This! 19 | not commbn to all animals of ailinet ung for | in the 4th there 
is no great difference, hof in many ihfects, nor in | ogy, as Ras been already 


3 it appears to bs molt fo. in birds. .. 


" caſtrated 


o 1 


ciſtrmei —— Of che firſt we may 
inſtance the ſnail, which is of both "ſexes, and has but 
one character, but that of the joint character of both 
But where the ſexes are ſeparate, and in ſpecies which 
have two characters, neither of them can be called the 
true one; the true diſtinguiſhing properties being thoſe 
peculiar to neither ſex, which are found in the caſtrated 
male, the ſpayed female, or the monſtrous hermaphro- 
dite. That this is the diſtinct character of ſuch animals 
is evident, for the caſtrated male and the ſpayed female 
have but one ſet of properties between them; and when 
I treated of the Free- martin, which is a monſtrous her- 
maphrodite, I obſerved, that it was more like the ox than 
me cow. or bull, ſo that the double ſex which contains the 
tue character of every animal is imitated when made 
of no ſex by art, and by that means gives 6 
1 of the ſpecies. 

In the Free- martin the charnfinraciſes from a mixtuce 
of ſexes; but in ſome animals, which have ſecondary 
principles peculiar to the two ſexes, we have a deviation 
from all thoſe general rules. We have in ſome a change 
of thoſe ſecondary characters, the perfect female with 
reſpect to the parts of generation, aſſuming more or lets 
of the ſecondary: character of the male, 

Wool. LXX. 4A This, 
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1 eee in the commoti dak e 
Ee is I marked! by thoſe who are dank 0 with this 
bird, w Wien wild, that there appears every now and thett 
a hen pheaſant with the feathers of the cock; and all 
_ that they have decided on this ſubject 5, mat this animal 
does not breed, and that its ſpurs do not grow. Some 
years ago one of theſe ' was ſent to Dr. HUNTER, who 
gave me leave to examine it. I found, upon examina- 
tion, that it had all the parts of the female peculiar to 
that b bird. This * is ſtill preſerved is in Dr. nun- 
TER 5 Muſeum. 
1 Pr. r PITCAIRN, having lately received a pheaſant of this 
kind from Sir THOMAS HARRIS, exhibited it as a curioſity 
to Mr. BANKS and Dr. soLANDER. I happened to be then 
preſent, and was deſired to examine the bird. The fol 


wing is the reſult of my examination. 
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h ele obſervations, aye, hitherto, been principally 
mad upon binde that are ris irie more! can be know 
Teber rom, what, eren 8e de phat af 
belonging to a, lady well known to the | Preſident, it 


dig ea probable, that this charaGter originates _ 
a change at a late grid o of. the animals life, and does 


00 9113-008: VITRQT SF 701 . 24 or 


originally grow. up. with it., This lady, for ſome time 
bad bred phealants, and had paid neee attention t 0 


brogds, maulted, and t the furceeding LO were thoſe 
gf. a cock,, This animal, was never afterward i impreg- 


$4 


2 
—— E — = * — _ 
— 
2 — — — 


_——— x 


a — > Ca i < 2 81.— To E 2 


222 SLING 


A 


211 IE! | 


nated. Hence it! is moſt probable, that: all thoſe hen phea- 


<a IL (15 OR "21h69V 
rs which, arg found wild, and have the feathers of the 


ck, Were formerly perfect hens, but that they are now” 

changed by age, and perhaps by certain conſtitution 

arcumſtances. 
This change of feather in hen pheaſants, although 


114 10 


perhaps more common in them than j in any other ; bird, 


[Il 


Jet is not abſolutely peculiar to them; ; for we have a 
AI 5 


Vell: atteſted inſtance of the ſame Phenomenon in a Nea- 
442 hen, 
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ing years ſtis mouted agaiti/ und produeed te ſame fead 


time ſhe had ſpurs ſimilar to thofe of a cock. 


far her meat, which ſhe ſtill continued to do after the change in the feathers. 
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Ir mad 4H n pv. bn fi Ich 
had .produecd hien Deighrisfeverabo tie Having 
ee en eo was ab ee i,, ¾ the! 
a ſtanied the hd herz famity hyctht feathers pe- 
celidt to the Sher fe anα⁰ appeariniy like/a pyed peas 
c6ok32Tiv thk-procefs the tail} ii hich was ditmikrto tax 
6H2xcook firſt appeared ufter routing; In the follows! 


thers. In the third year ſhe did the fumeg at the f 

She died 

in the following winter during the hard froſt, namely, 

in the winter 1775. She never bred after this change in 

her plumage. This bird n in the Muſeum 
* GA 

of Sir ASHTON LEVE n 


From what has Wee two birds, may 
it not reaſonably be in ferxed, that it ſeems-probable, that 
all thoſe wild P en. of che female ſex, which are 


(b) It might be ſuppoſed, * this bird: was SY a cock which had been 
changed for a hen; but the following Fas put this matter beyond a doubt. 
Firſt, there was no other pyed pea-fowl in the country, Secondly, the hen had | 


| knobs on her toes, which were the ſame after her change, Thirdly, ſhe was 


as ſmall after the change as before, therefore too ſmall for a cock. Fourthly, 
ſhe was a favourite bird, and was generally fed by the lady, and ufed to come 


found 


Kn 5887 
mod wk theofeathers-ob the ock; hetiehanged tha 
zature of their feathers, particularly at a centvinagetods 


ff abis aden be guter it mem dat there i a dvPotitien . 


a the female to:came nearer and Nearenito dhe, lat 
aft in the nd rh ties ort may; rathethbs: 
ſaid; that the female is later in pradveing this chan, 
than the male is; for it haas already been obſatved, that 
bath: ſexes When young differ not from each other in 
theſe xeſpects, but that the male appears to ene. - 
that by degrees ſeparates itſelf. from the. female in. its» 
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OUR. noble —— the- late: Fart of Macs 
FIELD, thought that every information relative in 
the aſcertaining the nature of the diſtemper among the 
horned cattle, and to confirm the utility of inoculation, 
was worthy attentiop, and the; notice of the Royal So. 
fifo tf 15 2 ama vitro S id mt haul 
His lordſhip was RAY in 1757, ta lay before the: 
Society my letter, which is inſerted in vol. L. of the 
Philoſophical Tranſactions; and now, sIR, to a worthy! 
and reſpectable ſucceſſor, whoſe life, health, and for- 
tune, have been moſt generouſly adventured for the pro- 
moting natural knowledge, I addreſs this, to impart the 


reſult of a long and ſtrict inquiry. | 
þ Lin 4 - xa 


Dr. AurAARlen Mee Diflemper, c. 839 
In :conſequence - of the eſſay which I publiſhed in 


17 56, IJ was called upon in 1769, by government, to 
if ſto vit my advice towards tihefroppingitherprogreſyar 


the vontagienis . diftendper;camepsg the cats which had 
nen outAn, Hampſhire : and by mere accident: diſco- 
vered how the.dnfection was brqught from Holland to 
London, and was conveyed into that county... 
= Speedily and effectually to extirpate the calamity, no 
:ſniſtance was permitted to viſit the infected villages, leſt 
Ide farmers ſhould: be induced to prolong the illneſs, by 
J attempting to cure their cattle; but poſitive orders were 
iſued that all the cattle ſhould be killed ang. buried pro- 
Jperly, by” which vigoreus and 10 directions * 
litergper ceaſed intirely i in a ſhort time. . d 

The fame acts of parliarnent and orders of council, to 
kill the cattle and bury tliem deep, fucceeded alſo ſoon 


fter im North Britain; aud to the former acts and orders 


iſued in his late Majeſty King GEORGE the ſecon@s. 
rigny theſe alterations were made: to order that the in- 
fected cattle ſhould be killed, without effuſion of blpod, 
by ſtrangling; the nides to he neither cut or ſlaſhed; but 
the carcaſſes buried whole; and: that all the fodder, lit- 
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— the eres and en, which had happil 
'Fececded im Great Britain were communicated to the 
Watch, che Plemiſh, and the French, and. copies of al 
 Phpets delivered to BarohnoLoKEN; the Swediſh mis 
Amer: in Planders; and Picardy in France, the ſyſtem 
Sf Willits was adopted, and ſucceeded. Afterwards in 
2554, When the ſame contagior was carried into the 
Suti f France 'from Holland through Bourdeaur, 
many attempts having failed to effect a cure, the devaſta- 
ton was at laſt ſtopped by no other means than by kill- 
ing the cattle, as in Great Britain. And here 1 beg 
ſeade to obſere, that Mon, 'viee.” D'ABTR, in his Expoſt 
der Abhent Caratifs et 'Priſervatifs cuntre let ' Maladies 
pementis, det Beles a Corne, publiſhed by authority at 
Paris in 176, fays, p. 577, © That the ſalutary effect 
te of the precautions taken in the Auſtrian Low Coun- 
vu tries hall excited the attention of the Engliſh, who by tlie 
10 fame means got rid of the fame calamity, They have 
&« exactly and ſcrupulouſly tranſlated and put into exe- 
eution the edicts iſſued from the Juntos of Ghent and 
| 4 tc * 


e une Ee, 2 | 5 1 | 
unn vote Cd 
me rf complete Facceſb.®' Mon. Wed AT 

niſinfebrned; for, on the böntrary, the hne Nr. „Conifur 
tvixx tranſmitted the acts of parlament, the orders of 
Gundel, and my papers, containing every neceſſary in- 
br mation, to a member of the Junto of Ghent, whence 
they were ſent to the government at Bruſſels; and it w 
Hong while before the Juntos could be prevailed upon 
6 adopt the ſyſtem of killing, as they: called it. It 
origin nated in England in 1747 and it is certain, that the 
tourt of Vienna knew fully the obligations which the 
foftrian Netherlands had to the Britiſh government; 
whoſe orders and regulations had been implicitly fol- 
wed; and which Menſ. vied, Dazrs, ſays, p. 585; 
e had modified and — to the rules ha, French 
© government.” Dundu 5 „ in ag 
In Flanders the infection was oY n * 
reading a ſecond time by the ſame method of proceed- 
ing; bat-unfdrtunately'in Holland the cattle continue to 
be expoſed tõ the ſame diſeaſe. The half-yearly returns 
Which have been regularly ſent me contain melancholy 
accounts” of the ſevere loſs of cattle; / ſometimes... the 
whole have - periſhed; at other times two-thirds have 
died and generally above half fellwhen the ſickneſs was 
leſs violent. In a country where the neſs 3 is become 
| Vor. LEY. 4 B general, 


$49 2 


3 — ring more ur leſb, where Gb 
ſyſtem of killing the catile cannee nods be fHenghe ot, 
and here inoculation has t with ſb many opponents 
of all ranks; there can bee other hope bf getting rid-of 
the calamity than by admitting into the United Provinces 
no other cattle than ſuch Which axe-found, or recovered 
from the infection. 15 99 34 $1 9115 16, ALLA! 26 
1 ſhall- not trouble your. 518, with the returns from 
Holland, ar the tables: of inoculation . in Denmark, which 
would too much increaſo the length of this Jettery but 
only mention, that in Denmark, where the contagious 
miſtemper as betome naturalized and general, the Daniſh 
government have not only wiſely adopted the orders and 
regulations iſſued in Great Britain, but haye with un- 
earied application purſued the practice of inoculation. 
Count BERNSDORFF and Dr. sTRUENSEE had all the ne- 
oeſſary inſtructions; books, and papers, delivered to them 
by me, when the King of Denmark was in England; 
and I am aſſured by DANIEL DELAVALy- Eſq. lately his 
Majeſty's ee ee at that Court, that inocu- 
Nation 4s approved, recommended, and by authority eſta- 
bliſhed. Even in me firſt three years that inoculation 
was practiſed, of near three: hundred head of cattle 


which were inoculated in a Daniſh ifland, not a ſixth 


0 a). By the laſt hak-yearly' return, from Hollang, the number of infefted 
cattle was + ſmall, that it was red no further return to the States would be 


-neceſlary, . 
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8 — S$h 
n oreroth omnenhiagding ther mand: difedyantages 
whe adsreddblgrocenmedetioco grit youll bh ] 
eko carRrR ad before ratempled Hointr 
poalauomin Hellands; but the learned: Brofeflar's abilie 
en; diligence, and ipexſeverance, were ſa much counter. 
ed bythe ohſtinat a4 interruption: of the, peaſants, 
the hatlneſs of the ſituation, and inclemengy of 4heweae; 
nen dhat ont of Lr only: 4 recovered and et mat 
unbet is full fufficient $0; prove. us gpinip n. f the: 
i eaſt and of the uſe ot inoculatien- 4193 10 8%, trols t 
Application was anade;3nt79 tothe Lord Preſident; 
— for lee to take 
naten Fromm. :the: infected: beaſts a: Hampſhire and. 
inet he cattle in ithe Southern and Weſtern couns 
ties of England: on 2 repreſentation C0 Is loxdihipy: 
kat; ber ¹,⁰ι, an Operation the contagion v ton) 
be iutfhuced in ſhoſi counties Where i bad !n9f Ü 0 ͥ 
ꝓpeaded, but alſol might ſpread the ſickneſs, ſo / to he- 
core generał alb qver e kingdom as hefe, Acpoliturer 
and ct injundton Nas given to drop the intention aſ- 
pecial az, by Källing the cattis there was ng doubt, of 
extirpatiug the contagiam ou Hangs The 
mocubator therefore made no attempt. l go fg? 
According to the ſeveral prejudices of different conn- 

tries; marin opinions have ariſen of the nature of this 
4 B 2 ſickneſs. 
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ane +9 4 I Wan alen 15 40010 * Jari 8 
netel n cefuſed to acknowledge it wenn iber 50 dle Müll 
bon ine he Jnitnan, boy, and have vrty diy ard, 
d meniy. ibtentiori of declarinq chie adntagion tobe 
a ſort of ſmall-pox was purpoſely, and with noiwttier 
view2than-to: promate inoculation; for the ſthall-pbx. 
@ticrs/bave as pohtively. declared it to be a peſtilentiul 
Putrid fever; wing to a carrupted atmoſphere, and arif- 
ihg from: infatedpaſtares 3 but unſprtunatel7 fort the: 
ſupporters af this apintiori, while the contagious:xliften-s 
perraged wich theilt violence on the ooaſts of Þriſe- 
fand; North and Sauth Holland, Zealand, and Flanders, 
ther was rot the leaſt appearance of it bnthe Engliſh 
Cvaſt from the North Foreland RP Ray aus 
this coed and-chmateare the fame. - 10204, 3 

1 fhall not dwell on Mr. nen n 8 
cloquefit diſcourſe read at Bruſſels, ſince he muſt have 
been convinced, when he came to England in 1 5 76, that 
me inneſs was of another fort than he imagined; for 
fuch a proof of the inefficacy of ſalt recommended by 
him as an antiſeptic in this diſeaſe has been given as is 
poſſtive and deciſive; namely, that in Scania, a province in 
Sweden, where it is cuſtomary to place a large piece of 
rock falt, called ſaltoein, for the cattle houſed in winter 
to lick, that they may be urged to drink, all the cattle in 
ä — that 
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— donned uh N 
tift/provintenieetufeised HTE rontaglou? dildo} 
nene ꝛ0litt I in Mn Na HRS 
D Epizoatinpnes, wot. piiogi u6q 
pdris 1776; has; fafhiciently exploded Mr. nazrit ens 
pita! 11 77 das Mloquy wu roq-iicent to. md A 
AN. ware Thad infiltedy that che contaglonπN way 
Ki th exmmthermatous -fort,) and therefore inedutatib 
muſt decof no uſet but this opihiot was alſs fully 18. 
ed: hy the lats Profeſſor ExxLxEEN of Gottingen, in 
a earmedration on the 20 0f October, 17 7. Ou 
„Fra every information, domeſtic or foreign, and 
ompavingithe ſeverab opinions, experience and obſerra- 
tion plainly and completely determine the difpute- The 
diſeats among the horied cattle; 10 fatal in many cou 
ties, is not endemial or natural to Europe, although it 
s become ſo in Denmark, from ſpreading all ove? the 
Daniſh'-dominions, and its long continuance inothat- 
kingdom: It is hn eruptive fever of the variolous xindi : 
and not ithſtanding the exanthemata, or puſtules: may 
have been frequently overlooked, yet none ever recovered 
vithout more or leſs eruption or critieal abſceſſas but 
theſe differ from the peſtilential forts no otherways ſimi- 
5) In a letter fro Mon vieo Parv t Dr. IK Ak, Gated Paris} | 
— 28, 1780, is the following declaragion;** 11 me paroſt comme A v 


* que Ceft toujours la meme maladie qui a regne depuis 171 1; z et qu'elle a 
de grands rapport adec eruption varioleuſe.” LES 
lar 


„ Deine 

re plagues but, like mot the Ama Nn ddt in gomy 
wagte cyntaQ,, hi he aft ng nde Ine a n. 
5 winch K Uo e in. d fabſtance,napd, ane thespby 
Sur ee rydiltans Places. Unlike other Schenk 
putrid, or - maligyant fevers, it bears all the charaqteriſtie 


= OTH * ITO! 


rapie ggreſs, griſis, and nt of. che mall- pon; 
| and, wheber.received by contagignor;ingcalationg has, 
the fame appcaranceuliages, and determination, except 
mprectanourably by:inoculation; and ith this. diftinRive 
and | deciſive; property;:thak Aobeatt; having had abe al 
neſs, naturally or atfithteially, never: has it a ſceng; time. 


. en bim, 1 men een Wer "boſaragnuaet 


ments, ee 5 w_ eee | | oy t 

calamitous ſickneſs, which, fromumyiqituation in Kun- 
tingdonfhire im 17 567 lit fell to lot to inveſtigate- 
::His: Majeſty's paternal care — che 
Thrane in 1770, and ondered every attention: to be given 
to free his ſubjects, from the impendling calamityn which 
bad been felt fo; ſeverely in former ears. Ehe great 
Councibiof the Nation gave the ſtronggeſt aſſunances of 
their readineſs to ſugpati and aſſiſtahe Roy al commands; 


and the moſt, ſalutary ne ctuab directions and orders, 
which originated in Gren Britain were humanely and 


generouſly tranſmitted, by a ; conſtant corre} pondence in 
1 the 


A | _y 


a A 1 
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e courſe of abb th yCrs: to Eve ae, fate 


robert 


abr64l! wh attd Habe ae the fame focteſs. 
dot wilt atl6 ine, bi, Tx h0pe, to expreſs s the pecu- 
kit Cativfadtion I feel 48 an Engliſhman, that my. wy 
tours in this public ſervice a are honoured with the appr 50 
batidnt of our moſt gracious' Sovereign, and th th 3c 8⁰⁰ 
vill of my native country. | ed a 

And happy in this opportunity I requeſt 1 you, sin, to 
rcept of my warmeſt wiſhes that you may long fill the 
high office of preſident of the Royal Society, with health 
0 purſue your philoſophical reſearches; and may: enjoy 
from. the moſt reſpectable and liberal Society in the 
world, the juſt and due tribute of their Hearty acknow- 
edgements for having their inſtitution, , honour, and in- 


tereſt, ſo much at heart. 


g ford 
- 


I have the honour, &c. 


Lower Brook Street, 
April 8, 1780. 
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and rotatory Motion. ''' By the: Rev. S. Vince, A. M. of 
Sidney College, Cambridge. Communicated 2 George 
3 4. M. F. R. 8. 
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IHE communication of motion from impact is 
well known to conſtitute a conſiderable part of 
that branch of natural philoſophy called mechanics; 

and as all our enquiries therein are directed, either 

to aſſiſt us in thoſe operations which add to the con- 

vemences of life, or to explain, for the ſatis faction 

of the mind, thoſe changes which we daily ſee ariſe 
from the effects of bodies on each other, it might na- 
| turally have been expected that the attention of philo- 
ö ſophers would have been engaged, firſt in the inveſti- 
ö gation of ſuch caſes as moſt frequently occur from the 
| accidental action of one body on another, before they 
had proceeded to others leſs | obvious. A little con- 
ſideration will convince any one how ſeldom it hap- II / 


pens, in the colliſion of two bodies, that their centers 
| of 


— 1 lhe. ny — — — —Y lc, ir went toand __ | 


Fa. 


of gravityanch goins: lie in the: 
tion af the ſtrikiag body, Jet fe writers on mackordia: 
have extended ä an Further than this ſim- 
Ne. aten altc, Muſt . malt; however be. acknowledged, Wat | 
be action of i podies on each, other, in directions not 
pafling through their center of gravity, affords: a. ſub- 
ject at leaſt curious in ſpeculation; for my on part, 
have little doubt but that it might be rendered ex- 
tremely uſeful ta the practical mechanic. 1. BERNOULLI, 
was the firſt who publiſhed any thing on this ſubject, 
He faund the point about which a body at reſt would 
begin to revolve when ſtruck by another body, obſ@y-- 
ing however that D. BERNOULLI had alſo diſcovered the 
me: he has alſo mentioned the curve deſcribed by 
that point in the progreſſive motion of the body, and 
has directed a method of enquiry by which the veloci- 
ties of the bodies may be found after the ſtroke, which 
comprehends all he has done on the ſubject. Two years 
afterwards D. BERNOULLI publiſhed a paper on. progreſ- 
five and rotatory motion, containing nothing more than 
what 1. BERNOULLL had before given us, and, what is a. 
little extraordinary, ſays in the introduction, de tali 
quidens percuffione nibil adbuc, quantum ſcio, publici jurit 
ſactum fuit ab iis, qui de motu torporum a parcuſſans ege- 
runt. EULER has alſo inveſtigated the veldeities of the 


Vol. LXX. 40 bodies 


| 
| 


Has rendered it much rere fntrhate by a flitional cal 


a+ into'this matter, 
$41 c4 art 
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bodies after impact in a manner ſddniiar! different, EY 


els... To any one, Hhaweyer; Whoateditively ebnſiders 
the ſabjed,. the theory, ruſt fein appear to be extreme- 

) rfect, as, independent of principles not more 
ſelf-evident than the Propoſitions they are intended to 
demonſtrate, which both 1. and D. BERNOULEF have aſ- 


fumed in their inveſtigations, a great variety of other cir- 


cumſtances Saua! in tereſtin g naturallyariſe in an enquiry 
abſolutely neceſſary to- 
wards underſtanding the principles of the motion of the 
bodies after impact. This induced me to conſider the 
ſubject with ſome attention, and preſuming that I have 
not been altogether unſucceſsful in my endeavours to 
render the theory more perfect, I determined to lay the 
reſult of my enquiries before the Royal Society. I 


thought it expedient, for the ſake of perſpicuity, to di- 


vide the whole into diſtinct Propoſitions ; and as the 
moſt ſimple caſes are beſt underſtood, I have firſt con- 
ſidered the caſe of the action of a body on a lever hav- 


ing a corpuſcle at each end: and I was the more in- 


duced to treat the ſubject in this manner, as moſt of 
the principles can be immediately applied to any num” 
ber of corpuſcles, in conſequence of which the gene- 
ral inveſtigations are rendered more eaſy and ſatisfac- 


tory, > 
P R QF 
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Let L B 'be two nahme Jmialt bodi es conmiected by 7 
* Ebe-, 0d of pravity,” and Juppoſe a force to at at any 
point D perpendicularly to the lever, to find the point about 


which the bodies wil begin 40 revogve. 


From the property of the lever, the effect of the 
force Sing at D (fig. I 0 on the body A is to the effect 


1 
"Id \ iY 


on B as BD: AD; hence the ratio of the ſpaces am, Bu, 


deſcribed by the bodies a and B in the firſt inſtant of 


1 5 8 B . 3 
their motion, will be as — =; ; join in, and if ne- 


ceſſary produce that line 0 AB to meet in c, which 
will. manifeſtly be the point about which the bodies der 


gin to revolve. Hence from ſimilar figures BC: AC: 


1 (nn {BD Cue Ax AD: x BD, or DC —DB : AD + 


, _Ax Ab- LB „B- 
de: TY AD: B xBD, and conſequently DC=7 55 KA 


and therefore D is the center of percuſſion « or oſcillation 
to the point of ſuſpenſion c. | 
Cor. 1. Hence, whatever be the magnitude of the 
ſtroke at p, tlie point c will remain the ſame. 
Cor. 2. If the force acts at the center of gravity o, 
the bodies will have no circular motion, for in this caſe 
Bx BD-Ax AD=0, and therefore pc becomes infinite. 

| 40 2 Cor. 


cr. ver bac berg in motion, fore 2 
þ- 7271 Ions "inks 75 
ſtr oke, * the point c, at tis | rok the lit E,. , would 
not. babe beth altar ed. el ns Is tg. 
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Let « a given quan tity of motion be communicated: 2 the lever 


mig 477 ö 2 © 
1 


at = to determine the velocity 0 of ihe center of * gravity 9. 
— Thy 1. 


The ſpace Am; deſcribed by tlie body: & in>the: firſt 


inſtant of motion, is: 45 * : Now-CE=CD = DG=0D5 

L AXAD*+B b |  B'x BD xBG +AqADx AG) 
AG+AD= 'B xBD—AxAD TEE JE. 125 

4 0 AL Ab- +BxB8D* - B BDA B 

alſo CA = = CD + DA = BBD AXAD 2 DAD 5 

B x BD AB N 

hence We have B x BD AX AD (AC) ; * Em): 2A 15 Hy 

BD x GB+AXAD x A B 
B x BD x ( 34 XAD x (co 00 25 BN Ie <6u the 


t NC AB- 6 
velocity of the center of gravity : hence if then motion be 


2 B* + A x AG* 
communicated at G, the velocity becomes as 2 = HE: N 


Let now the motion, which is ſuppoſed tobe actually 
communicated to thè rod at dy be equivalent to the mo- 
tion of a body whoſe magnitutle is o, and moving with a 
velocity v; then if that motion be communicated at G, 


the velocity of the center of gravity is well known to be 


— 
— 
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Or 3578 ANARNAE), . 
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= | 
K+B AF AR > 7 toes BY: Abd y 3051 locity 7.00 he . 


center of gravity IRR, he ſame. motiqn, js tual: OBO 
munitated wo any point we NOW, BD. s Sd: Pai Rd. 
AAG =D; hence B x BY x BDFA% AD AG =Bx BG" + 


Ax bn W AGR (becauſe R 50 Ax AG=0) 


a, mY 8 © = \ 


ha 
—.— moves with the 
AFB? onde Ov, 


fame W Ke 2 2. motion is ; communicated. 


PROP, um. 


Lit as given x elaflic body P,. moving. wi: a * velocity, 
be ſuppoſed to irik. be lever at tbe ont D in a direc- 


4 
zion Perpendicular 1 Zo it; to determine the” velocity of the 

* * {Tr 0 8 10 P 

F center Y gravity s after the Froke. 
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Suppoſe fir the body to bs: e and ler v be 
cen of the center of gravity after the ſtroke upon 
that ſappoſition, and. v the. velocity of the ſtriking 


8 288 S the velocity of the 


point D after tlie ſtroke, or of the body v; for the 
and = — equal the velocities of A 


body: then: cc: :: u: 


CA 
ſame reaſon * To. 


and B reſpectively. N ow, 1 in revolving bodies, 
the 


8 52 „* v "My - VINCE'S. Inveſtigation of: ihe r! FI 
the momenta, arifing from the magnitude of 
dies, their e diſtance from the center of rotation bee Ve- 


locity conjointly, remain the Lame after the ſtroke 2 
5 em SES 


before, we ſhall have Vb 3 "TG. 


2 > V x DC x CG © 
EE - x Ts and therefore v= 2 oo 2 x C = 


PN DCC + A X AC? FB tBC? © 
PxVxCG 


hence if » be ſuppoſ ela 

* 5 CPC if ſuppoſed an elaſtic * 

we ſhall dds nr ERS tr the velocity of the 
| A4 + B x CG+PxDC 

center of gravity + after the troke, in  ihſo motils initio. 


1 - - % " » 4 „ — — " * 4 * L- - 
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PROP. . 


+ 


| To determine the motion of the bodies after the firſt mmfiant, 
or ben 2 are teft 1⁰ move freely 9 . 


The writers on mechapies, from conſidering the 


* * Pld hy 


equality of motion on each ſide the « center of SO 


ade 


when a body revolves about th: 
that if a body had a projectile as gell a as 4 circular mo- 
tion communicated to it, the center of gravity would 
continue to move in a right line, as that point would 
not be diſturbed by the rotatory motion: yet, as, in 
the caſe we are now conſidering, the bodies begin to re- 
volve about a different center, it may be proper to exa- 


mine more accurately into this matter, and to ſhew from 


* 4 : e P what 
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what principle it Is cktat tHe OH Gt the CH Uf gra- 
vity 18 preſerved TY 4 Tight Ane ib gie 2 
Let a motiott perpendicular 10 KH rod Be orinitini- 
ated to A” (5g. 2.) and them by Cort 3. Prop. I. 2 will 
not be diſturbed by ſuch an action; and 4 will in the 
firſt inſtant have a teridency to revolve about as a cen- 
ter, and would actually deſcribe the arc AH; if the body 
© z were fixed: Het the angle ABH be ſuppoſed infinitely 
ſmall, and let ox be the arc, the center of gravity would 
have deſcribed,. and draw the tangents AF,” dg to the 
acs AH, Gg reſpectively. Now, if a could have moved 
freely, it would (becauſe Ar AH) have deſcribed ar in 
the ſame: time the arc an. was deſcribed, upon ſuppoſi- 
tion that B. was fixed; for the radius 3A being perpen- 
äcular to the circular arc an, the. force of the lever 
could have no efficacy to accelerate or retard the motion 
Jof A in the arc An, and therefore the velocity in that 
ac is the ſame as it would have been if it had moved 
freely in the tangent: hence Hr is that ſpace through 
which the centrifugal force of A would have carried that 
body, could it have moved freely; but as a is connected 
bs by means of the lever, it is manifeſt that the ſame 
force which would have carried A from H to F in the | 
direction of the lever, will, when it has both bodies 


o move, carry it over a ſpace which is to FH as A: AB, 
Or 


ss 4 W. vier inveſtigation of be 
or as M: BH, or ab K: In; hence that — or the 
ſpace through which the centrifugal force of A will 
draw the lever in the direction xu, is equal to x; that 
is, the point x, which is the center of gravity of 4 
and B, will be found at g, and conſequently the center 
of gravity has preſerved its motiom uniform in the right 
line dg, inaſmuch as the centrifugal force, acting per- 
pendicularly to the direction of the center of gravity, 
can neither accelerate or retard its motion. In the ſame 
manner it may be proved, that the motion of the center 
of gravity is continued uniform in the ſame right line, 
whatever be the poſition of the lever. Moreover, as 
the centrifugal force acts in the direction of the lever, 
it cannot alter its angular velocity, which will therefore 
remain as in ipſo moths initio. If now we ſuppoſe 
that to the force impreſſed upon à, two other equal 
accelerative forces be communicated to a and B at 
the ſame time, it is evident that no alteration can ariſe 
from the actions of the bodies on each other; and the 


ſuppoſing a ſingle force had been impreſſed at any point 
D. The like method of _— _ be ane 
to 1 number of bodies. | 
The ſame thing may alſo eaſily be Jerienfiratesd in 
150 following manner. The centrifugal forces of 4 
2 7 and 


caſe will then be ſimilar to the motion of the bodies, | 


tl 
t 
b 
P 
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and B (fig, I.) are reſpectiyely A X ac and B BO; alſo 
the centrifugal force of the point q, conſidering it as 
having both bodies to move in the direction of the rod, 


is a+Bx GC, but from mechanics A x AC+BXBCZA+Bx 
6c : hence the centrifugal forces of the bodies A and B 
give the center of gravity a centrifugal force equivalent 
toits OWN centrifugal force, which, as the latter would 
cauſe that center to move in the tangent Gg, the lever 
not being fixed at c, it is manifeſt that the former will 
cauſe the center of gravity to continue its motion in the 
ame direction. 

That this motion of the 1 in a direction * 
the center c, is the only motion which is communicated 
to it from the effect of the bodies a and ꝝ; is manifeſt from 
hence. The bodies begin to revolve freely about the 
point c, and conſequently if the point c had been fixed, 
the bodies would have moved on with a uniform angular 
velocity about c; if therefore we ſuppoſe the lever not to 
be fixed at o, as the efficacy of the centrifugal force which 
acts in the direction of the lever i is now ſuffered to take 
place, and no new external force 1s im preſſed on ei- 
ther of the bodies, it is manifeſt, that if in the former 
caſe the bodies had no efficacy to diſturb the angular Ve» 
locity of the lever, they cannot have any in the lat- 
ter, conſequently the angular velocity, and from what 
VoL. LXX. | "a has 


556. mY viner's Inveſtigation of the 
has been before proved, the uniform motion of the cen- 


ter of gravity in a right line, remain 113 after 
the commen cement of the motion. 


* -_ * 0 
J -: #%Y FC» s 

* 

1 „„ &% 7 * 


b ei 
In the time the bodies make one revolution, the center of 


* gravity will owe over a ſpace 2 ual to the circumfer- 
ence of a cirele whoſe radius is CG (fig. 1 ) 


Fron the laſt Propoſition, the angular velocity of the 
lever is continued uniform; hence the time of a revo- 
lution is juſt the ſame as if the point c were fixed, and 
the bodies were to continue to revolve about that * 
A cbnter, in which caſe the center of gravity o, in 
the time of a revolution, would: evidently deſcribe the 
eircumference of a circle whoſe radius is G. This 
therefore i is the ſpace the center of gravity defcribes i in 
a right ne when the bodies move freely, for from the 
Lat Propofition that Grier is carried utiformaly forward 
it tn dart velocity, K eee b gd ot: 
Cor. 1. Hence if the benen of che forte ing 

t at b Vary, the veldeity 'bf the center of gravity will 

vai y in de ſame raid as he angular velbeity . 
Cor. 21 Hence the point o may be found, where a 


bre Being applied, _ 5 ſhall make one e'revol u- 
21 tion 0 


> 
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tion, whilſt the center of gravity moves over any 
given ſpace (5) : for let p = the periphery of A circle 


whoſe radius 1s unity, then Pp: 1: : „ dhe radius 


of a circle whoſe circumference is the ſpace to be paſſed 
over in the time of a revolution, and which muſt there- 
fore, by the Propoſition, be equal to GC; the Poipt « C 


JOY ' 


therefore being determined, D may | be eaſily found, for 


«+ 08 Ja 4 


from mechanics c x DG is given; ; and from Cor. 3. 


Prop. I. when D comes to A, c will coincide with B, 


LA 
c GD=AGx GB, and conſequently pg = . 5 


PROP. VI. 


fo determine the time of one revolution, ſuppe * Ta ver 
ng _ as in RY III. 3 


the laſt Propoſition, © c = 55 een, pitt w 7 equal 1928 c- 


SIT £ 


cumference of. acircle — radius i is CG, and it 2 pe ear 
from the laſt Propoſition, that w is the ſpace the center 
of gravity paſſes over in the time of one revolution ; 


hence, becauſe from Prop. Iv. the center of gravity 
2x V IKP. c 


moves uniformly, we have a — III. — 75 Near 55 


888 Ar. vincz's Inveſtigation of the 


9 VxPxCG _ . 
217%: W Et AE S the time of o 
. ke A+B x CG+P x DC — revolu- 
tion. 
Cor. Hence the angular velocity being inverſely as 


A+B x CG+P x DC 
VxPxCGxW 


the time of a revolution, will vary as - 


p R O p. VII. 


The point e, as the center of gravity moves forward, wilt 
deſcribe the common cycloid. 


From the deſcription of the common cycloid it ap- Wl o 
Pears, that the center of the generating circle paſſes over 
a ſpace equal to the circumference of that circle whilſt ti 
it makes one revolution. With the center; 6: (fig. 30 
and radius GC, deſcribe the circle cxy, and draw R, N] 
perpendicular to ARC, and let the circle cæy be ſuppoſed: 
to reyolve on the line R; then will the _ G move 
over. a. ſpace equal to the cirqumference of the circle 
Caxy whilſt i it makes one revolution, and t the Point c will 
deſcribe the common cycloid: but from Prop. v. the 
point q m move over a ſpace, equal to, the, circumfer- 
ence of a circle whoſe radius is. GC, , whilſt the bodies, 
and conſequently GC, make one revolution; and hence 
the point Cc wilt: deſcribe the ſame curve as before, that „ 
the common 11 


£ 22 : 


PROP. 
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PROP. VL 


Let a motion be communicated to the lever obliquely, to de- 
termine the point about which the bodies begin to revolve. 


Let FD (fig. 4.) repreſent the force communicating the 
motion at the point p, which reſolve into two others Fn, 
ED, the former FH parallel to the lever, and the latter nb 
perpendicular to it. Let c be the point about which the 
bodies would have begun to revolve, had the force hn 
only acted, and which may be found by Prop. I: and 
ſuppoſe in this caſe gn to have been the next poſi- 
tion of the lever after the commencement of the mo- 
tion, or that the bodies A, x, and center of gravity 6, 
had been carried to zu, g and u reſpectively. But às the 
force yu acts at the point v at the ſame time in the ditec- 
tion of the rod, if we take dg: Gg as FH: HD, then whilſt X 
the center of gravity would have moved from & to g in 
conſequence of the force uv, it will by means of the fbroe 
rn be carried in the direction of the lever from G to 9, 
nd alſo every other * ir of the lever wilt be carried wy 


fore ap and Br chi equal to og, and 5 — the pho 11 
rallelograms aa, o and Bs, and the bodies a, B, and ol 
center of gravity G will, at the end of that time, be 


found 


66 Mr. ere echoes of * ; 


ea 


— the ety Nd ent that TI 
the point about which the bodies begin to, revolve, for 
(conſidering the lever to be produced to c) that point 
muſt have moved over a {pace cc equal to Gg, when the 
lever is come into the poſition aπuů draw co perpendi- 
cular to cB, and G0 perpendicular to , and o will be 
the center of rotation at the commencement of the mo- 
tion. For conceiye co to be a lever, then the lever azc 
has a circular motion about c, whilſt that point is mov- 
ing from c to c, and conſequently the point o is carried 
forward in a direction parallel to cc by this motion; but 
as the lever co is carried by a circular motion about c 
in a contrary direction, it is evident that that point of 
the lever co mult be at reſt where theſe two motions; are 
equal, as they are in contrary directions. Now the ve- 
ee of c in the direction cc ; velocity of . 6 about c:: ; 
og: g:: (by fam. triang.) co : c, and the velocity of 
the — G about c : velocity of the point o about c: 
c: co; hence ex £quo the velocity of c in the Arey 
tion of cc, or of o in the direction or parallel to oc, is 
equal to the velocity of the ſame point o in a contrary 
direction ariſing from its rotation about c, and conſe- 
quently o being a poĩnt at reſt, muſt be the center of ro- 
tation in ipſo motũs initio, Alſo, becauſe ma is equal 
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and parallel to b, ab muſt be equal and parallel to un, 
therefore the angular velocity is juſt the ſame as if the 
force FH had not ated. The center o of rotation at 
the beginning of the motion being thus determined, 
every thing relative to the motion of the bodies, after 
they are at liberty to move freely, may be determined 
35 in the preceding Propoſitions. h 

Cor. 1. Hence it appears, that whatever be the mag- 
nitude or direction of the force communicating the mo- 
tion, or the point at which it acts, the center of gravity 
will move in a line parallel to the direction of the force, 
for the dura FHD, o being —_— cw muſt be 
parallel to FD. 

Cor. a. Ane ſame is manifeſtly true for any number 
ef bodies; för let (fig. 5.) E be a third body, and con- 
ceiveit to be connected with the other two bodies à and 
in their center of gravity 6; then if Fo repreſents the 
force acting at the point p, it is evident from the laſt 
Corol. and the fecond Prop. that the center of gravity 
moves with the ſame velocity and in the fame direction, 
as if the fame motion had been communicated at q in a 
line RG parallel to vp, and that the center of gravity has 
the ſame velocity communicated to it, as if the two bo- 
dies Had been placed at &; conceive therefore the bodies 
a Land B to be placed at 6, and let the force act at o, and 

1 | then 
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then 8 the laſt Corol. the center of gravity, Ly . of of the 


three bodies, will move in a line parallel to the direction 


of the force communicated. In the ſame manner it 


_ be proved for any number of bodies. 


$CHOLIUM. 


The method here made uſe of to determine the point 
of rotation in ipſo motus initio, when a ſingle force acts 
at any point D, may be applied, when any number of 
forces act at different points at the ſame time. For let 
(fig. 1.) a, G, y, &c. repreſent the forces acting on the 


lever at the points p, x, r, &c. reſpectively; then from 
fect of all the forces on : 


the ſame 2 the e 


8 2 
the effect on 75 37 Int TT: + &Cc. : 8b br f + &c. 


which quantities put equal to v and Q reſpectively, and 


then Ls ; : : AM: Zu:: AC: Bc, from whence it ap- 


pears, that (putting c + Ga = ac and G = 6B = 


| A7 2 AxQxAG+BxPxBG - L 
nc) the diſtance 6c = ——p=xzo » The 


| ſame concluſion might have been deduced from this 


conſideration ; that if any number of forces act on a 
lever, the effect on any point of that lever is juſt the 
ſame as if a force, equivalent to the ſum of theſe forces, 


had 
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had acted at their common center of gravity, find there- 
fore their common center of gravity, and conceive a 
force equivalent to them all to be communicated to that 
point, and the Problem is reduced to the cafe of the 
firſt Propoſition. If any of the forces had acted on the 
oppoſite fide of the lever, ſuch forces muſt have been 


confidered as negative. 

If there be any number of bodies placed on the lever, 
and a ſingle force acts at D, it will appear from the ſame 
principles that the point c, about which they begin to re- 
volve, will be the point of ſuſpenſion to the center of per- 
cuſſion D; and the ſame concluſion will be obtained, if the 
bodies be not ſituated in a ſtraight line. As a direct inveſti- 
gation, however, is always to be preferred to concluſions 
drawn from induction, it may be thought proper, before 
we apply any of the foregoing g principles to the caſe of the 
action of bodies upon each other by impact, to; ſhew 
how ſach a direct inveſtigation to determine the point 
about which a body, having a motion communicated to 
it, begins to revolve, may be obtained; previous to 
which, however, ſome further confiderations are ne- 
ceſſary. | 
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| Conceive a plane AYBZ (fig. 6. ) to be fupported upon 


a line AB paſſ ing through its center of gravity G, and 


ſuppoſe a force to act at any point D in that line, and in 
a direction perpendicular to the plane; then it is mani- 
feſt, that ſuch a force can give the plane no rotatory 
motion about AB. Imagine now the ſupport to be taken 
away whilſt the force is acting at D, then it is evident, 
that as the plane had no tendency to move about A; as 


an axis, and the taking away of the ſupport can give it 
no ſuch motion, it will, by Cor. 2. Prop. viII. begin its 
progreflive motion in the direction in which the force 
acts; and as the force is ſuppoſed not to act at the cen- 
ter of gravity, it muſt at the ſame time have a rotatory 


motion about ſome axis, which, as it has no motion 
about as, muſt lie ſomewhere in the plane, and per- 
pendicular to AB; and conſequently in ipſo motits initio 
the plane of rotation mult be perpendabubes to the plane 

| ABZ. 
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ayBZ. Let Leu, perpendicular to AB, be the axis about 
which the plane begins to revolve, 2 and p, q be two equal 
particles of the plane ſimilarly ſituated in reſpect to AB, 


alſo qb, pa perpendicular to Lo. 


that of 9 in the direction 5 is * i; to determine now 


how theſe forces will affect the motion of the Plane, we 


may obſerve in the firſt place, that the force þx ap, act- 
ing at a in the plane, muſt tend to give it a motion 
about an axis perpendicular to the plane; but as an equal 
force qx 96 acts at q to give it a motion in a contrary di- 
rection, it is evident that the two forces will deſtroy each 

other, ſo far as they tend to generate any motion in the 


plane about an axis perpendicular to it; and hence it is 
manifeſt, ,that if the parts of the plane ays, AZB, be 


knular, and fimilarly ſituated in reſpect to AB, the plane, 
after the commencement of the motion, will have no 


tendency to revolve about an axis perpendicular to it, 
Alſo, as the centrifugal force of each particle acts in a 
direction parallel to AB, it can give the plane no ten- 
dency to revolve about that line as an axis, and conſe- 
quently the plane of rotation will be preſerved as in iþſo 
ots initio. Conceiving therefore the plane on each 
ſide the line AB to be ſimilar, and ſimilarly ſituated, 


ſuppoſe another plane to be fixed upon this, whoſe parts 


4E 2 ON 


Now the centrifugal 
force of p, or its force in the direction ap is px ap,. and 


s e danch bangen uf 
on each fide;Ap, are, ſimilar, and ſimilaly ſituated, and 
— + to get as . chen it! — that as 


raoye. in ** | 7 wes iow; of — 15 the ado of 


one plane on another, on each ſide the plane of rota. 
tion, being equal, cannot tend to diſturb the motion in 
that plane; and as this muſt be true for any number of 
Planes thus ſimilar and fimilarly ſituated, it is evident, 
that if a force ſhould act upon a „and each fec- 
tion, perpendicular to the direction af the force, ſhould 
be ſimilar on each fide the plane paſſing through the di- 
rection of the fotce, and the center of gravity of the 
body, t that that plane would be the plane of rotation in 
which the body would both begin and continue its mo- 
It appears alſo from what has been proved, that 
bg every ſection on each fide that plane had not been fi- 
milar, the plane of rotation would not necęſſarily have 
continued the ſame after the commencement of the mo- 
tion. Hence all bodies, formed by the revolution of any 
plane figure, will have the axis about which they were 
generated, a fixt axis of rotation; to determine, however, 
every other axis of a body about which it would continue 
to revolve, would be foreign to the ſubject of this paper. 
eee therefore the plane of rotation to continue the 

ſame 


* 
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ſume (for am this- paper I mea to confinie my efiquirith 
to ſuch cuſes) imagine all che particles of the body to be 
referred to that plane orthographieally, 'which fuppofi- 
ſition not affecting the angular motion of the body, the 
centrifugal force of all the particles, to cauſe the body 
to revolve about an axis perpendicular to that plane, will 
remain unaltered. Let LMNo (fig. 7.) be that plane, 
and ſuppoſe a force to act at A in the direction Pa lying 
in the ſame plane, which produce until it meets LN 


ly in D; then by Cor. 2. Prop. vill. the center of gra- 


perpendicular to LN; and conſequently the center c, 
about which the body begins to revolve, muſt lie ſome- 


where in the line LV. Now the centrifugal force of any 
particle ↄ is pp; let fall pa perpendicular to Lx, then 
the effect of that force at c, in a direction perpendicu- 
lar to LN, will be p pa, and in the direction CL it wilt 
be px ca; but as the ſum of all the quantities px pago, 
and the ſam of all the quanties p x ca= the body mul- 
tiplied into c, it follows from the ſame reaſoning as in 


Prop. III. that the point G will continue to move in a 
direction perpendicular to LN; and alſo, as the forces 
px ca act in a direction perpendicular to that in which. 


the center of gravity moves, its motion muſt be conti- 
nued 


paſſing through the center of gravity 6, perpendicular- 


vity-G: will begin its motion in a line parallel to pA, or 


1. 
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ſomewhere in the line LN. Becauſe the body, in con- 


ep Q OB ider De of TIT] 
Alle afford, In: tnt Blowing Popttimg there, 


18 e. e Hippo ke Axis bf tlie 56410 RES the won 
Weneemeént of the motion, to contittue perpendicular 
to the plane paſſing through the direction of the force; 
and ine center of gravity of the body, and that the 
body itſelf! 18 orthographically projected upon that plane; 
alſo i in the caſe of the action of two bodies on each 
other, the plane paſſing through the direction of the 
ſtriking body and point of percuſſion is ſuppoſed to paſs 
through the centers of gravity of each body; that 
the axis of each body after it is ſtruck continues per- 
pendicular to that plane, and that each body is reduced 
to it in the manner above deſcribed. 


NON 


Jo determine the point about which a body, when Aruct, 


. begins to revolve. 


Let LMNo (fig. 7.) repreſent the body, & the center 
of gravity, and ya the direction of the force acting at a, 
which produce till it meets LN, paſſing through 6, per- 
pendicularly in the point p; draw 556 perpendicular to c, 
on which (produced if neceſſary) let fall the perpendicular 
Do; C being ſuppoſed the point about which the body be- 
gins to revolve, and which, from the laſt Propoſition, is 


{equence 


* © 
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ſequence of the, force acting at p, begins to reyolve 


iD 


about o, and conſequently if immediately after the be- 


3101 


ginning of the motion a force were applied at 5 equal 
to it, and in à contrary direction, the motion of the 
body would be deſtroyed, it is evident, that the efficacy 
of the body revolving about c, to turn the body about 
D, ſhould any obſtacle be oppoſed to its motion at that 
point, muſt be equal to nothing; for were it not, the 
body, when ſtopped: at p, would {till have a rotatory 
motion about that point, and conſequently two equal 
and oppoſite forces applied at Þ would not deſtroy each 
others effects, which would be abſurd. Now the force 
of a particle p, in the direction pw, being Px pc, its 
efficacy to turn the body about the point p is Þ x pe « 
dw; but by ſim. triang. Dy: DO: : ac: pc, .. Dw = 


25 — and conſequently the efficacy to turn the body 


about D=Px Db x aC=Þ x Ca x De- cb x ca x DS SE“; 


hence the ſum of all the p « ca x Dc — the ſum of all 


ſum of all the p x pct 
the px No, and conſequently CD = 4-7 3x C 


therefore p is the center of percuſſion, the point of ſuſ- 


penſion being at c. 

Cor. From this and the preceding Propoſition it ap- 
pears, that every thing which was proved in Prop. v. vI. 
vn. holds here alſo in the caſe of the action of one body 


on another. 


PROP. 
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Let a Zoch P (fig. 8. ) moving with the velocity v, Arie 
be body Q at reſt in the point A, and i in a direction an 


paſſing through the center of gravity of the Arikins 


body ; te determine the velocity of each body after the 
frroke, ſuppoſing them to be elaſtic. 


The ſolution of this Propoſition depending on the 
_ fame principles as that of Prop. III. we ſhall have, put- 


ting v equal the velocity of the center of gravity 6 af- 


ter the ſtroke, on ſuppoſition that the bodies were non- 
Elaſtic (DGc being ſuppoſed perpendicular to AD, and c 
the point about which the body Q begins to evolve) 


—_vxPxCD* vx ſum of all the p Cp. 
VX Px CD=——+ . and conſequentiy 
VxPxCD x CG 


v na e e but it is well known, 


that the ſum of all the px pc*=coxcpxQ, and hence 


. c in ‚ 

V= CGT De- and thereforè if the bodies be ſup- 
; V x CG 
poſed elaſtic, we have Sa — 85 6 
the center of gravity 6 after the ſtroke. Now to de- 


£ Px V x CD 
termine the velocity of P, we have Dcr Fe 50 


its velocity after the ſtroke from N 551 impact, and con- 


for the velocity of 


equ al 


is the velocity 
loſt 


— Sz 


— 
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loft by » from ſimple impact; hence if the bodies be 
elaſtic, SSR = will be the velocity loſt by v if elaſ- 
tic, and conſequently the velocity of v after the ſtroxe 


gg <4 2XxXQxV xCG reggae, 


Qx GC4+P%&DC — QxGCEPxDC © 
Cor. 1. If the direction Ap — through 6, then 
co being equal to cp, we have =, = Q's velocity, and 
1-0. 


rar 's velocity, which is well known from the 


common principles of elaſtic bodies. 

Cor. 2. If * DC=Qx c, or P: Q:: GC: Dc, then 
will the body v be at reſt after the ſtroke. 

Cor. 3. If Q were infinitely great, the velocity of 2 
after the ſtroke would be = — v as it ought, for 2 would 
chen ſtrike againſt an immoveable obſtacle. 

Cor. 4. Whatever motion Q gains from the action of 
I, it would loſe, if, inſtead of ſuppoſing p to ſtrike , 
C were to move in an oppoſite direction, and ſtrike Þ at 
reſt with the ſame velocity with which p ſtruck q; in 


ſuch caſe, therefore, the velocity of Q after the ſtroke 


2Px GX __ Q-2PxGC+P x DC 


would be v — Tec PFD CCT PNP ®*© V. 


Cor. 5. Hence if v be infinitely great, or Q be ſup- 


poſed to ſtrike an immoveable object, its velocity after 


the ſtroke will be = — X v: hence when DC=2GCc, 


che body Q will have no progreſſive motion after the 
VoL. LXX. 4 F ſtroke, 
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ſtroke, but would i in ſuch caſe, if v were immediately 


taken away, continue to revolve about a fixed axis. It 
may alſo be obſerved, that when pc is greater than acc, 
or the velocity of Q is poſitive, that, becauſe it is im- 
poſſible for Q to continue its progreſſive motion, it is 
only to be underſtood, that if immediately after the im- 
pact the body v were removed, the body q would then 
proceed with ſuch a velocity. 

Cor. 6. Suppole the bodies to be non-elaſtic, and let 
M be the magnitude of a body placed at p, which, be- 
ing acted upon by , ſhall have the ſame velocity ge- 
nerated as was before generated in the point D of the 


body Q; then by the common rule for non-elaſtic bo- 
PxV 


dies, the velocity of M after the ſtroke will be Fr and 
PxV Px v DS 3 
hence - I GTB conſequently M =QX =. 


Cor. 7. If a given quantity of motion were commu- 
nicated to any point of the body Q, the progreſſi ve 
motion of that body after the ſtroke would be the ſame. 
For ſuppoſe the magnitude of the body » to be diminiſhed 
ine limite, and its velocity to be increaſed in the ſame 


PxVxCD : 
ratio, then, becauſe GIF; po (Which is the velocity of 


P after the ſtroke, if the bodies be non-elaſtic) = (becauſe 


PxV x CD 
e; the velocity of v after the 


ſtroke 


e is infinitely ſmall) - 


ſtroke from ſimple impact i is finite, conſequently its mo- 
tion muſt be infinitely ſmall, and therefore v muſt have 


communicated all its motion to q: now in this caſe the 


_PxVxCcG ) = PN V 
QxXCG+Px CD Q.7 


is independent of the place where the force acts; in the 


fame manner it would appear if we had ſuppoſed the 
bodies elaſtic. 


velocity of Q (= 


which quantity 


PROP. All. 


Suppofing every thing given as in the laſt Propoſition, ex- 
Ss cept that the direction AD does not paſs through the cen- 


ter of gravity g of the ftriking body; to determine the 


velocity of each body after the flroke. 


Let Ab (fig. 9.) be produced to meet rgo paſſing 


through g, the center of gravity of the ſtriking 
x body, perpendicularly in r, and fuppoſe o to be the 
point of the body r which is not diſturbed by the 
action of ? on Q: now it appears from Cor. 6. Prop. 
xI. that if both bodies were non-elaſtic, and a body 


| equal to Q x — — 5 were placed at p, the velocity of that 


body, from hs action of r, would be equal to the ve- 
locity of the point D of the body Q; for the ſame rea- 
ſon, therefore, it appears, that if, inſtead of ſuppoſing 
4 F 2 | 3 Oo 
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574 
to ſtrike Qin the direction ra, a body . to * 79 


were to ſtrike Q at the ſame point and in the ſame di- 


rection (which direction is ſuppoſed to paſs through the 


center of gravity of that body) the effect on Q would be 


V VP x OD 
x GCFP & DC? which 


the ſame; hence, if in the quantity D 


from the laſt Prop. expreſſes the velocity of the point 5 
after the ſtroke, on ſuppoſition that the bodies are non- 


elaſtic, we ſubſtitute for P a body equal to P x 785 we 


VxPxDC xegO0 | 
ſhall have DC FFC Obe for the velocity of the 


point p from the action of ; and conſequently 


VxPxGC 
CEOS De = the velocity of the center of gra- 


vity G of the body Q, after the ſtroke, if the bodies be 
perfectly elaſtic. To determine now the velocity of the 
ſtriking body, let of, perpendicular to og, be the ſpace 
deſcribed by the point o in the. firſt inſtant of time af- 
ter the ſtroke, which, as that point 1s not diſturbed by 
the action of the bodies on each other, may repreſent 


the velocity of p before the ſtroke, and let x4 repre- 
ſent the velocity of the point F after the ſtroke; Join f6, 
and draw 2d perpendicular to og, and then will gd re- 
preſent the velocity of the center of gravity g of the 
ſtriking body after the ſtroke. Draw fc perpendicular 


to FA, and produce gd to meet 5e in e; now the velocity 
loſt 
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Þft by v at the point v by ſimple impact being equal to 


IL hs VxQx GCxFO | 
* TCC > x£O+Pxg0 xDC © QxGCxFO+PXxgO x DC? we ſhall 


have 5c the velocity loſt by the point r, on ſappoſition 


that the bodies are perfectly elaſtic (ſuppoſing of to re- 
2x VxQx GCC xFO 

Qx GO x FO+PxgO x DC” 

and therefore by ſim. triang. fc (Fo): ch: : ſe (og): e 72 


2 X VX QE GC 3C «20 
Qx GCxFO+PxgO x DO 


preſent the value of v) equal to 


= the velocity loft by the center of 


2x VxQxGCxgo 
gravity g, and hence V DYE 


Vx Qx GCxFO+V xPxgOxDC—2x V x QXGC x20 
Qx GCx FO+Pxg0 x DC 


of v after the ſtroke. Now, as 1t appears from Prop. 


= the velocity 


Ix. that the progreſſive motion of a body, when left to 
move freely, continues uniform and in the ſame direc- 
tion, it follows, that the expreſſions for the velocities 
of each body in the firſt inſtant after the ſtroke, both in 
this and the preceding Propoſition, will repreſent the I | 
uniform progreſſive velocities with which the bodies will 
continue to move, and conſequently the place of each 
body, at the end of any given time after impact, may 
eaſily. be determined. 
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Cor. x, If the direction FA pai 


vB | . X * 2 Xx VX PK GC 
and 40 becoming infinite, we ſhall have Se DG 


Vx PxDC—V xQx GC | 
for the velocity of Q, and — T4 77 for the 


velocity 
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velocity of v, agreeable to what was proved i in the 14 
Propoſition. 1 5 57 

Cor. 2. Hence the point aw which p begins its ro- 
tatory motion may eaſily be found; for produce (if ne- 


.ceffary) 7% and or to meet in a, and à will be the point 


2X VXQXGCXFO ) 
Qx' GC x FO+P x gO'x DC 


GCXFO+P D 
2: 70 (V): Oo = Sx +EX4OK , and hence 


required; and by ſim. triang. bc ( 


PXgOXDC—QXGCXOF 
be - 


Cor. 3. If, inſtead of ſuppoſing Q to have been at 
reſt, it had been moving forward in a direction parallel 
to that of the body r, with the velocity v, the motion 
of each body after the ſtroke may eaſily be determined: 
for conſidering v as acting upon Q with the velocity vv, 


we ſhall have by this Propoſition (putting 2M = 


PX GCX GO — 5 N 
S680 5c) —V x 2M the velocity commu- 


Ta = 


nicated to q, therefore 1 +vV=v x 2M = the velocity of Q 
after the ſtroke: alſo v Mx e ; the velocity gained 


by the po! 
the velocity of that point after = = 0+ 


CD 


V=U=V=0x Mx c = the velocity loft by P at the 1 


x from ſimple impact, therefore p's velocity after the 


int v from ſimple __ and conſequently 


—_—_—  . 


ſtroke = v—-v—-v—-v—-VxM x , CD X = . 


In the ſame 


2 ä manner 
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| manner it might have been determined, had Q moved 


in an oppoſite direction. 
Cor. 4. Hence alſo we may eaſily determine the mo- 


tion of each body after the ſtroke, ſuppoſing q had not 
been moving in a direction parallel to the motion of p, 
by reſolving Cs motion into two parts, one parallel to 
the motion of r, and the other perpendicular; and 
finding by the preceding what would be the effect of the 
parallel motions, and then compounding Q's motion, af- 


ter the ſtroke from that conſideration, with the motion 
it had in a direction perpendicular thereto. before the 
ſtroke. 
Cor. 5. The point a of the body p will deſcribe (when 
that body after the ſtroke has any progreſſi ve motion) 
the common cycloid. 

Cor. 6. Hence, therefore, the times of the revolutions 
of each body may be determined as in Prop. vi. 

Cor. 7. If the bodies had any rotatory motion before 
impact, every thing relative to the motion of the bodies 
after the ſtroke might have been determined from the 
ſame principles. 
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XXXII. Continuation 2 the Cale of Jarnes 0 by 
- Richard. Browne Cheſton, Surgeon. 40 tbe Glouceſter 
* " Infirmary... | Communicated. in a Letter 170 Mr. Henry 
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© PEAR SIR, 


I HAVE it at laft i in my power to inform you of the 
tate the bones of the pelvis appeared in after a ma- 


2 — — a 


changing the water, and keeping the veſſel containing 


faction to come on, it took up chat ſpace of time be- 
fore the ſoft parts were entirely deſtroyed. 0 3 
n my account of the ſtate in which 1 found the 


picions (from the only examination I then had it in my 
power to make) that a conſiderable part of the ſab- 


but maceration has cleared up this circumſtance, and 


reſiſtance 


teration of five "months: for though by very ſeldom 


it rather in a warm place, 1 ſuffered the hi gheſt putre- 


thoracic duct of the fame ſubject, 1 mentioned my ſuſ⸗- 


Fay _ AS | ans as wa, Aa - Py — - 


ſfance of the os innominatum Was deſtroyed or abſorbed; 


"__ that the depth the 1 entered, and the gritty | 
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reſaſtance L fekt in the body of the tumor, was not from 
its paſſing through a carious or diſeaſed part, as there 
was reaſon then to ſuppoſe, but from the quantity of 
oſſeous matter depoſited on the outward fide of the s 
innominatum;-and that the part ſo loaded with it exter- 
nally, and as it afterwards proved to be nlernalh, was 
apparently in a found ſtate. 
It is difficult to fix upon the preciſe part where the 
tumor accupying the right moĩety of the peluis, and con- 
taing the boney mater, originated. There is, however, 
every reaſon to ſuppoſe it began low. down in the pri 
under the peritoneum, as the ſurface of the tumor was 
evidently covered with that membrane; and from every 
circumſtance in the appearance of the tumor, as wellas a 
careful examination. of it, during the progreſs of its diſ- 
ſolution, it is probable, that paſſing out of the bi an- 
teriorly through the foramen: ovale, as well as lgerally 
under the ebium, and rifing upwards over the ſhine of 
the ilipm, it formed a complete communication from 
within ontwardly, ſo as to oy the whole of the right. 
05 iunomiuatum entirely. | 
As the: ſoft parts of the tumor decayed in Mace- 
rations; great quantities of boney matter in irregu- 
lar forms and: of different fizes were found in the water 
at the bottom of the pan; and as no force, nor even 
Vol. LXX. 4 G motion, 
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* Mr. 3 ee * 
manner fr er emained, adheren T ori f 1 
highly, probable iN was : ever, de po fit 1 inn d aiperſed 
rough, the, tum in adetached ſtate. .. 

51 The kammer, externally, We appearances of 
»-difcaled; or enlarged. gland; but, by degrees) 3 2s 1 had 


U 8 


opportunities to obſerve, upon changing the water the 


WEI 


whole appearance was changed, and the boney matter, as 
the maceration., proceeded, ſeemed ſurrounded by. a 


hard,,white, and rather tranſparent ſubſtance, Ss much 
nnlike ſuet, in yhich Kate it neee reviſted g's dil 


chen the bone in general been ſufficiently 7 Fſeap fed 


for- lrying, E found in one part ſome remains of this 
ſnety ſuſtance hut as I Was unwilling to continue the 
whole in Water any longer for the ſake of this,ſmall | por- 
tion, and thought: deſides that in its Aying I might Ser 


-ſome ixſight into its nature, I expoſed it to the open air, 


9 


and was ſurprized to find that in the c courſe of three days 


+44 


it was intirely diflipated, ſearcely a trace of i it remainin Sy 
unleſs that, in the particular portion alluded to, the boney 


— Af * 


matter Was of a· more duſky colour than elſewhere, If 


I had. now:the ſatisfaction to find the attention and | 
care! beſtowed. upon the bones during the maceration 
{mp7 repaid by the Gogulazities which they preſented. 
| N Sia © The 


* — A g 0 


are l BH SBA Wi pbEfE HN Hide fein 
un aka ee Hee HP Every! Parte to its iu 
r d , M pnzh börecte fd eher ade 
drawn, and diſeate Initliediately beg to Thee itfeit 
throu gh the 'v whole'o 
advance a as it were dd A Vier fear ulceration to e 
creſcences in the greateſt quantity. eee 
I is remarkabl die, chat the Coche eotmeting the 
ofa pu 1 1 oul uld be o complete 4. boundary to the 
diſeaſe; for wosgn the external lame la was in all that 
part t of che pubis and HeBium (particularly at the nu 
ay the latter) which united forttis'the foramen ovale; not 
| the Teaſt deficiency is t be Gbfetved in the left o Pubic. 
80 intereſting to dy knowledge ef the nature of this 

diſeaſe i is it to obſerve that theextehtof the tumor, which 
Er ctys at tHls part, ſhould Oy 


have lim ited i its effects ot cbnſequences. ONT DIG of! 


So far then is the external lame of the os add 


397017 t: 


and” iſchium Was  deficidnit, 0 far theſe bones preſented. 
that roughneſs and irregular toſs of ſubſtances which is 
commonly denominated ulceration or ſuperficial caries. 
The bottom of the acetabulum had likewiſe ſuffered in a 
fi milar manner: but over the whole of the 4/414, both 
externally and internally, the lamelle ſeemed very little 


Iyured, though covered by vaſt quantities of boney 
4G 2 matter 
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P _ Ar. eueren Gontinaetien of 
matter branching out into various forms of different 
ſizes, whit 4 krrintite Sieh arid careful attempt 
| to ſeparate aſcertained to, be, mere, though. firm, adhe- 
2 Hons.t9.the ſurface of the bone, and adyentitious tothe 


part on which they were found... ..,'- 44G rt 207 
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No I. A front view of the Pehoie. 


It may only be neceffary. to obſerve here, as the draw- 
ing is ſo expreſſive of the original, that the centre of the 
external part of the um is not covered with boney mat- 
ter in ſuch quantities, or of fu? fize, as there is around 
and over the poſterior” Part 0 of *þ 7 eriſia or ſpine, and 

where this bone fortns a jus en wil yet 

there is not the ſpate of a fix} ö wien has not more 
or leſs of it on it. 4 „3 


The os facrum, though apparently ſound, is likewiſe 
ſprinkled with it in ſeveral places. 


— — — —— — 


/ 1,74 
, 


——— — 
* 
* 


. * % 
- 
—,  W% 


3%. 
„ 1 * 


„ . 
A a 


3 — 


nth "il q oy 


N 


0 


\y 


1) 
U 


U 


1 
1 [1 
is 
' 


ö 


11 
Un 
j 
, 


j 


— 


0 


t 
* 
AMD 


i 


\ * N . 
” - „ 1 „ e wh © 
7 q \ : N 3 
1 , : \ = l ( 4 | l S l 
1 ' * ww. * | 
_ 4 80 
* N. Cee 2 
= - err 
8 4 . "PF x 
i - . 3 8 * | 


Rey V > 


1 / : 

#7 / ie . 
„ If / 1) 
a7 


fi 


5 7 
11 5 ö 


7749 = 
. 
770 
, / 


. 
- 


ut 
p 


if TH 


; 
[ 


fi 


* 
7 IS | : 4 
00 
* | 
* 

i 

* 

** 

= 
* 


* , 


= 
: « 1 
Ralo f. LAT a b. VV. 352. | 
o * 0 
2 Trans. Vol. . . 
= == 
- 
— — =" 
— — 
— 
—— * 
== = 
— _—_ 
— * 
— * 
— 
—_— =Y l 
== = * 
—=E> = 
— 
— 
— 
— 
— — 
— % 
=> 
— — 
—_ 
= 
- 
>. 
be PI 
— — 
—— of BAIN 
X<==== . 


I 
i 
i 


\ 
k 


\ 
' 
k 


| 


I 
N 


[CINE 
WLLLLET) 


U 


U 


55 
9 1 


r 
1 
Un 


ne If. 
40)! \ i | 


ul 
49h 1h 
an 


' 


ann 
« .\ 


h 


1 7 7 


ure, > 2 f 
ts * tis) 7 | - = 
: l 1 . : : ! 
een v ll | 7 92 
| as. OO 90 WY Made WW — 
„ Un n 

1 . 5 N \ 'y G 

1 * N + ah G 


U 


= 
*3 


—U—B A. + 


— — 
— — 


= 


= 
WE. 


i 
\ 


| | * 
i of 11 * lh _ | 
ae, WELL =o | 
4g = | = v = "ds | 
* 2 LN 4, "I 
4 «of 3 7. | | | MP 4 
1 | l | TER = D . * 70647 "1 » | 
= Ws | , ' —_ SR _ j/ r fs 
* 
- 
= 
"w11, ALLY 
„ + , 
2 
* 
- 


—— ä — 
— — 
by 1 
— 
* 


a 


——_— 
— 
— — 
2 -- 
—_ — 


| | ji Wi u 


1 
5 / 


— — 


— 


g ny N. N N VA MA N | : 
N 6 
W i 1 Vat 
N 00 U 
\ 
TY Wo iN) 5 


N ANON "o 


U Lhe i 
OBE (DA WANT Ly 


LS 
. 


Net AW NDS! 


PIT 
— — 
— 


Ms Mo e 52 


of I 


1 * 


0 1 60 1 
f WNW. 
1 


1747345217 „ 444, Tur 
mA 
ATT 
vil f 


\ F \ | = | 9 Q q * | 
| 9 | 1 [ 0 an \ . "4 | A _ , \ 
\ «\ \ \ WW N 4 " vy We 
* r + N * 
0 l | » \ | l * 
4 CY \ J N k \ l YO | | 
WIe | | 8 k | MOBIL TINY 
4. bY \ 4 ; " 
„ N e NN e 
0 2 3 \ . . n * 1 
% e A. " WATT \ ges W "4 9 0 
\ = WO \ u = | . \ 9 7 LY LEA 9 N . « © a * 
AY ” . * * 
1 
» _ 
» . 


. 
* 
= = . a , | 
. O | | 
+ o D — - 
: | =_ | 
= * 9 | 
wy = = bd p | 
— o = Z | 
hd ih, PR = | | 
n \ | 
” | | | 
, | 
| | DV - 
\ = | g 
| | \ 
| | — | 
_ 
* | 
- o | 
© 4 * l | 
. g | 
* | : 
| ' 0 


Wl 


an 1 


e 
1 
. 


% N | 
I LIVING 
Nee 


WIT Wir . \\ \ ID = | | | 


=> 
— 
„ 


- 


— 
— 
— — 


— — 


an. A 4 
= , * e \ 
* 1 W Su A 
4 * = P 
- . ” 
= "hd * > 
* , | a . 
| P. C 


* 


1 * 2 n | =Y 2 1 — % 
* 8 4h. OY KY , 4 „* a FF” | 
* | — a 8 * 
—- 5 * » o > . "oy 4 F - —”= * . 
— * Vs . — FY F 2 « þ 
. as . a = © "Pp > * 
— jp . 4 J 
J = * „ 
©% * 
4 \ 1. 3 n 
my * 
*- 1 2 * Y 2 
= hy, 9. . — 
Z 3 . 
£2 * * 1 { 
m— - 
7 * 
© HA 
* A » 
4 * * 
— 
. - - . kd 
— —- 


$0915Rtib Jo eit noris 2 100 onidocerd 1931s 


1c Vs, A. de Mew f he Palvimehewinge: 2x N 


en the atatubidum à flight erbfibf.: 91616qSt 01 
Aa, The boriey” matter i different forkis and ſizes Om 
the outward fide of the f 2727 72 did no 1100 
3- The os /acrum ſlightly expreſſed, reſting on a cork. 
4. The cri/ta of the ilium at the poſterior part thickly 
covered with boney matter; at the anterior, free from it. 
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DBSERVATI1ON 8. 
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By TIBERIUS CAVALLO, F. R. 8. 


Who was nominated by the Preſident and Council to proſecute 


Diſcoveries in Natural Hiſtory, purſuant to the Will of the 
late HENRY BAKER, Eſq. F. R. S. 


Read at the ROYAL SOCIETY, June 35, 1780. 
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 THERMOMETRICAL EXPERIMENTS, &c. 


AVING been appointed by the Prefident and Coun- 
cil of the Royal Society to write the annual diſſer- 


tation, purſuant to the inſtitution of HENRY BAKER, 
Eſq. F. R. s. I determined to preſent to the Society 
the following account of ſome thermometrical experi- 
ments and obſervations, the greateſt part of which were 

| made as long ago as the year 1776. The courſe of thoſe 

| experiments having been often interrupted by mechani- 

| cal defects in the conſtruction of inſtruments, and by 

various other circumſtances, muſt not be conſidered as 

complete inveſtigations of the propoſed views, but rather 


as firſt attempts, which are to be proſecuted in caſe of 
better opportunities. They contain a few facts, which 
to me ſeem new and worthy of notice; and, perhaps, 
the obſervations concerning the conſtruction and uſe of 
the inſtruments uſeful in experiments of this ſort, may 
be of uſe to thoſe perſons who have the opportunity, and 
are willing, to proſecute this experimental inquiry. 

VoL. LXX. 4 H Having 
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Mr. c AVALLO'S Thermometrical | 


Having read in a volume of the Philoſophical Tranſ- 
actions the account of an experiment made with a ther- 
mometer, whoſe bulb was painted black, and was expoſed 
to the rays of the Sun, in which caſe it had been found, 
that the thermometer ſhewed a much greater degree of 
heat than when not blackened, I was deſirous of trying 
the ultimate limits of this difference. For which purpoſe 


1 conſtructed two thermometers, the ſcales of which 
(being made by trial) coincided ſo perfectly well together, 
that when the thermometers were put in equal circum- 
ſtances, no difference could be perceived between the de- 
grees of heat ſhewn by them. The method uſed to gra- 
duate thoſe thermometers is as follows. The ſcale of 
one of the thermometers was made in the uſual manner, 
vis. by finding the boiling and freezing water points, 
and dividing that diſtance into 180 equal parts, which 
are the degrees according to FAHRENHEIT. Here no 


regard was paid to the barometrical height at the time of 


finding the boiling water point, it being uſeleſs for the 
experiment for which the inſtrument was intended. This 
done, the balls of the two thermometers were put into hot 
water, and according as the water cooled, and conſequently 
the mercury deſcended in the tubes, different marks were 


put upon the tube of the ungraduated thermometer, 
6 | _ which 


K ' 
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which were nominated after-the degree of heat ſhewn at 
the ſame time by the graduated thermometer. Thus, for 
inſtance, a mark was put at 140, another mark was put 
at 135*, another at 1 30 , and ſo on. It is plain, that in 
thoſe-points, the thermometers when put in equal cir- 
cumſtances, muſt coincide perfectly together. Now, on 
making the ſcale thoſe points are marked firſt, and as the 


diſtances between thoſe marks were very ſmall (conſiſt- 


ing of a few degrees) they were divided with the com- 
paſſes in the proper number of equal parts or degrees; 
and in this manner the ſcale of the other thermometer, 
was completed, by which means, although theſe two ther- 
mometers did not coincide ſo well with other thermome- 
ters, yet they coincided perfectly well together, as muſt 
inevitably be the cafe, even upon the ſuppoſition that 
their tubes were not perfectly cylindrical. The length 
of a degree on the ſcale of thoſe thermometers was a little 
more than th of an inch, and although thoſe ſcales were 
divided into degrees only, yet by inſpection a perſon a little 
verſed in theſe obſervations could eaſily diſtinguiſh the 
height of the quickſilver within a quarter of a degree. 
Theſe thermometers were both fixed upon the ſame 
frame at the diſtance of about one inch from one ano- 
ther, having the balls quite detached from the frame, and 
in this manner they were expoſed to the Sun, or to the 


light of a lamp. 
H 2 When 


390 


* or kept in the ſhade, they ſhewed the ſame degree pre- 
ciſely. The difference between the degree ſhewn by 


Mr. CAVALLO's Thermometrical 
When theſe thermometers were. expoſed to the Sun, 


theſe thermometers when expoſed to the Sun, and when 
kept in the ſhade at about the ſame time of the day, was 
very trifling. 


When the ball of one of thoſe thermometers, which 
we ſhall call a, was painted black with Indian ink, or with 
the ſmoke of a candle, and that of the other thermome- 
ter B was left clean, on being expoſed to the Sun they 
ſhewed different degrees of temperature; the quickſilver 
in the tube of a was much above the quickfilver in the 
tube of B. This difference ſometimes amounted to about 


10. but it was never conſtant, varying according to the 
clearneſs of the Sun's light as well as of the air, aad alſo 
according to the different degrees of temperature of the 
atmoſphere. 

Keeping the frame with thoſe thermometers, . one of 
which had the ball painted black, hung on the fide of 
a window, I obſerved 2 remarkable fact, vi. that theſe 


thermometers ſhewed unequal degrees of heat, not only 
when prclented to the Sun, but alſo when expoſed to the 


ſtrong day-liyvht. I cleaned the bulb of the thermome- 
ter A, and blackened that ot g, but the effect was con- 
ſtant, vi. the quickiilver in the tube of the therniometer, 

whoſe 


whoſe bulb was painted black, was conſtantly higher 
than the other, whenever they. 'were expoſed to the 
ftrong day-light. This difference was commonly. about 
one-third of a degree, but ſometimes it amounted to 
three-fourths, and even to a whole degree. 'The ſituation 
in which thoſe thermometers were uſually placed was 
ſuch that the light of the Sun could not be reflected upon 
them by any object ſtanding before; but the experiment. 
anſwered even when the Sun was hidden by clouds. 
This obſervation ſeemed to ſhew that, perhaps, every 
degree of light is attended with a proportionate degree: 


of heat; and induced me to try, in a ſimilar manner, 
whether, by directing the concentrated light of the Moon 
upon the blackened ball of one of theſe thermometers, I 
could render ſenſible the effect of that light“. But al- 
though I attempted it ſome time ago with a large lens 


ſeveral times, arid have lately tried it again with a burn- 
ing mirror of eighteen inches diameter, yet ſometimes 
for want of proper means of obſerving the height 
of the mercury in the tubes of the thermometers, ſome- 
times for want of a continued clear light of the Moon, 


and in ſhort from one unfavourable circumſtance or 


(a) The concentrated light of the Moon has often been thrown upon ther- 
mometers without any effect; but I do nut know that any blackened thermo» - 
meter was ever uſed before for this purpoſe. 


other, 
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other, I have not yet been able to * a fair and deciſive 


trial of this experiment. 
The light of the Sun being very inconſtant on account 


of clouds and of its diurnat motion, I thought to make 


ſome experiments with the above mentioned two ther- 
mometers, by expoſing them to the light of a lamp, and 
I found that this light had a conſiderable effect upon 
them. 

The ball of one of the thermometers being blackened, 
and both being ſet at two inches diſtance from the flame 


of a lamp, they both roſe from 5 8“ at which the mer- 
cury ſtood before the lighting of the lamp, to 68, and 


the blackened thermometer to 67%. Another time, being 


ſet at the ſame diſtance from the lamp, the uncoloured 
thermometer came up to 67, and the blackened one to 
68%. In ſhort, by various repeated trials it appeared, 
that the difference generally amounted to about 1˙. 
When the thermometers were put farther than two 
inches from the lamp, this difference decreaſed, and at 
about fourteen or fifteen inches it vaniſhed quite. 

It is mathematically. true, that emanations which pro- 


ceed from a center, and expand in a ſphere, muſt conti- 


nually become more and more rare in proportion to the 


| ſquares of the diſtances from the center. Thus it is ſaid, 


that the intenſity of light proceeding from a luminous 
body 
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body at the double, treble, quadruple, &c. of a given diſ- 
tance from that body, muſt be reſpectively four, nine, 


ſixteen times leſs denſe. The ſame thing may be ſaid of l 
heat. | A 


* 


Being willing to aſcertain this truth by actual experi- 
ment, I placed ſeveral thermometers, whoſe balls were 
not painted, at different diſtances from the flame of the 
lamp, and expected to find, when the thermometer at 
four inches diſtance was 1* above that placed at eight 
inches diſtance, the thermometer placed at two inches diſ- 
tance ſhould be 4 higher. But upon trying this experiment 
various times, placing the thermometers at different diſ- 
tances from the flame of the lamp, and making the pro- 
per calculations agreeable to thoſe diſtances, it appeared, 
that the intenſity of the heat did not decreaſe exactly in 
the duplicate proportion of the diſtances from the flame 
of the lamp, but ſhewed a very odd irregularity. It 
ſeemed to decreaſe faſter than the duplicate proportion of 
the diſtances for the ſpace of two inches and a half or 
three inches, after which it decreaſed much flower. 
Whether this effect may be attributed to ſome different 
ſtate of the air's purity at different diſtances from the 


flame of the lamp, or to the vapours proceeding from 
the flame, 1 cannot take upon me to determine. 
Ther 
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nen, thermogetars whole: balls: were, painged pit MA 
ferent colours, Dr. FRANKLIN'S, Fuer, with the 
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pieces of cloth ſet upon ſnow, that was, ex poſed to the 


FYTTLY 


Sun. is very wellknown., The doctor — chat {boſe 
Pieces of cloth, hꝗſe colour was, darker, funk deeper in 
the Mow. than the others, by which it appears, that they 
became hqꝗtten, My, VIEW, Was to examine thaſe different 
degree gf, heat imbibed by different coloured ſubſtances 
with preciſion, in order to gbſerve if they kept any pro- 
portion. to the ſpaces occupied by the priſmatic colours in 
the priſmatic ſpectrum, or if they followed any other giſ⸗ 
coverable law; but thoſe attempts met with many dif 
culties, the greateſt of Which was the choice of ology 
The water colours that are commonly uſed, as garmin 
ſap- green, &c. are of ſo different a nature from one — 
ther, that when the balls of the thermometers were 
painted with them, their ſurfaces were not equally 
z mooth, which occaſioned great. difference i in the effect; 
for I found, that two thermometers, whoſe balls had 
been painted with the ſame colour, but the Paint laid 
ſmoother on one than zon the other, ſhewed different 
degrees of heat when they were both expoſed to the 


ans of the une = hs; | 8 
- hs. ES I attempted 


ate 


* * A 

— ů — ee 
ferently coloured glaſs, but when a ball was formed with 
any bf thoſe tubes, the ſubſtance of the glaſs in the ball, 
being much tninner than in the e differed — little 
from clear colourleſs glass. 

To include the thermometers in cloſe boxes, i in which 
the rays entered through coloured glaſſes, was alſo found 
ineffectual; not only becauſe the colours fo tranſmitted 
were' far from being homogeneous, but eſpecially be- 
cauſe ſome of thoſe glaſſes are much more opaque man 
n even of the ſame colour. 

The leaſt amdiguous method, therefore, was that of 
painting the balls of the thermometers with water-co- 
lours, taking care to lay them as equally ſmooth as poſſi- 
ble.” In this manner 1 repeated ſeveral experiments, 
uſing ſometimes a dozen of thermometers at once, 
whoſe balls were painted with various colours, and were 
expoſed to the Sun; and from a vaſt number of experi- 
ments, and after ſome weeks obſervation, it could be only 
deduced; that if the colours, with which the balls of the 
thermometer were painted, were pretty like the priſmatic 
colours, thoſe thermometers ſhewed a greater degree of 
heat, whoſe colours were neater to the violet in the order 
of me priſmatic colours, and contrarywiſe; but they 
were all, even that painted with white lead, in ſore 
ape 4 1 intermediate 
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with good carmine. TRIED oft n $768 a5 
I thall, now deſcribe. the manner. of conſtrudling the 
ſales of thoſe thermometers, , which was g contrived. - 
to, be very expeditious; becauſe fame of thoſe thermome- 
ters were often. broken by, ſome accident, or. gther, and 


that 3 new ſchemes often required new thermometers 
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con ſtruct the ſcales o of which in a formal manner po 
have. required a very long time. Fhoſe weng there; 
1 85 be, f uſe to other perſons, . Ce 
When the thermometers! were intended to d be expoſed 
| to the flame of the lamp, at a given diſtance from it, thei 
ſcales? were drawn upon lips of paper which weze glued 
10 their tubes in the manner repreſented by fig. 2p. ah 
thermometers were then ſet horizontally upon. A book, 1a 
that their balls were out of the book, and at any nequir a 
diftances from, the flame of the mp,, which diſtanges 
were meaſured with a pair of com paſſc „ But when, the 
thermometers, Were only to be expoſed to the Sun, 1 then 
uſcd, the following very expeditious method, ſee tig- 2. 
Upon an oblong board ABCD of about 14. inches by 18, 
| F — and 


nn 
HA WARY eite Wal ciel, — — 85 oF Rite N 
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Vonder u. tlie other fle Er, which flands perpendicular to 
Gr, was divided into equal parts, repr reſonting degrees of 
FAHRENHEIT'S thermometrical ſcale, The loweſt of 
| thoſe degrees was near the freezing point, and the upper 
Was no ot above the 1 10“, it being as much as I was in 
want of. From the point 0 right lines were drawn t to all 
the degrees in the ſcale Er, and many other right l lines 
Pa allel to the ſcale Er, and conſequently perpendicular 


6 the baſe © GF, were drawn through the whole area of 


ough 
RE tri ngle.” Now when the thermometers were con- 
Arrudted, 1 found, by compariſon with a ſtandard thermo- 

7 riiets ct, two points whatever, which t marked with the 
ry e upon the tube, and "by a note of theſe thermometers 
1 | to what degrees ers they anſwered. Thus, for i in- 
ftarice, upon the aan Hl two marks were made, 
bis. 1 anſwering to the 40th degree, and K to the 7oth 
Tree. Now when this thermometer was to be uſed 
I Placed ; it upon the board ABCD with the tube parallel to 
the ſcale | EF, which could be eafily done by the help of 
the parallel lines drawn upon the trian gle, the ball of the 
thermometer being out of the board; thus 1 lid the 


thermometer backwards and forwards till the mark I, 
412 which 
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(6) Was ufuall) put upon tie extrenail 
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bet was left, aud ih order to Keep it Ready? à piece of lead 
nail METS Tube 1 


this tuation the interſections of the tub! 
draws from c G to the degrees ig 517 Mhewed: — 


b x kecved for a ſcale o the eee dea un. 


— n EF. This board, theydfore, ſerved for à U 
verſal 2 and upon it I uſed to fix ſeveral thermothe- 
: 9 % 5 bem all toge 12 — 
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Edt. 3 on, with the poiſon of Ticunas, p. 188. nn GR 
the Lauro-ceraſus on, p. 214. = — 
Eleftricity. An account of ſome new experiments in electricity, with the deſer 
and uſe of two new electrical -inftruments, p. 15. Confirmation of Mr. d 
_ « experiment of the electricity of fogs, p. 26. Electricity of ſealing-wax, how affecbell 
by water, ibid. Water deprives a glaſs tube of it, p. 27. Its effects on a glaſs tube 
excited with the amalgamated rubber, and on a ſtick of ſealing-wax rubbed wth 
flannel, ibid. The conducting power of the effluvia of burning bodies tried with an 
_ inſtrument conſtructed for that purpoſe, ibid. Fumes, arifing by the action of a lens 
from the amalgam of tin-foil and mercury, conduct very badly, p. 29. Expe- 
riment made with a, Leyden bottle during an eruption of Veda: p. 59. Its 
v eſſects in ſhorfening wires, p. 334. Iron wire reſiſts the paſſage of the electric * 
much more than copper, p. 370. | 
Mi The improved atmoſpherical, deſcribed, p. 21. Uſes of this Inſtrument, 
p-. 23. Beſt method of Electrifying it, p. 24. How to uſe it in trying the KAY 
of fogs, air, and clouds, p. 25. 
Kilefirophorus, Explanation of an experiment of Profeſſor Lichtenberg with the, p. 190 
Elligje. Some theorems concerning it, applied to the engine for turning ovals, 
P+ 380. 


| Engine. Properties of that for turning ovals in wood or metal, p. 378. Properties 
| of one for drawing ovals upon paper, p. 378. 


2 t Equation, 


. 1 wh 1 
W Appendix to a paper, intitled, a method — Curtis 
for reſolving one caſe of the cubic equatiah, a3 —qz=”, to the other caſe of the fame 


equation, which it is not directly fitted to ſolve, and which is therefore 
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pr. Caen ly wine nar Ka 
Fire. The culinary and electrical, have dilerent e549 on iron apd coppers 5. 345. 

Fiftula Lachmmali. New method of treating the, p. 239. Common , den. 
ing the operation for the, p, 24. % Len nt 1h i eee 1 

Frs. The ſmall- pox communicated to one, by the mother, p. 128. Mr. Runter a 
-. reflections on this caſe, p. 131. 

Foes, Coakirmation of Mr. Ronayne's experiment of their cl, P. 6. 
Forgyce, Dr. His new method of aſſaying copper ores, p. g. 

Factions. Thecoums nen eee eee 
;; {mall ones; p- 309. 312. at 14 l % 2 
Bae. _ Experiments on, ich be poilon of Ticunas, p. 456-25. | 
Fe. How it contributes to purify the atmoſphere, p. 362. 376- Oblarmatians tad 
A en * 
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G. 


* 
. 


Gibraltar. Its healthineſs, p. 377. 

Giants Cauſeways. Suppoſed to be the nuclei of volcanic mountains, whoſe bier 
leſs folid parts may have been worn away by the hand of time, p. 48. . 

Glizfow. Extraordinary cold at, in January 1780, p. 451. 

Gold leaves diflolyed by an animal acid, p. 127. 

Grant, Mr. Account of Mrs. Ford's caſe, p. 131. 

Guinea-pigs. n Fr ag. 1IP; 187. 
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Hellings, Mr. Theorems for computing logarithms, p. 307. | 
Her. Experiments on, r 25. Experiments on them with 


the poiſon of Indian arrows, p. 180. * | \ 4 

Her maphrodites. Some account of, p. 529. 

 Hterſebell, Mr. His obſervations on the periodical ſtar in Collo Ceti, p. 338. Aftro- 
©-nomical obſervations relating to the mountains of the moon, p. 507. His method 

2 of finding the heighth of 2 lunar mountain, from obſervations made when ſhe is not 
in her quadrature, p. $12. Manner in which be made his: obferrations otr the 
mountains in the moon, p. 522%. '© © 7 

Fran. 2 Mito Gut dir tughth of > -rnoumrghd in the cndam; 
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Hill, — Gcturdihew at whet yolus in the ſide of one, its attraQicn vill be 


the greateſt, p. 1. „„ r GO 
altitude from the bottum̃, p. 3 Lans 


Homberg's ppeophorus ot alluded by light, p. 59. 21 e 
Heater, John. His reflections on the caſe of Mrs. Pd aged: A 


| n rr 
* "fant, p. 927. Is i — b 
Hanes, Dr: — dtetitine-he het picket h-ther Pad I s ar- 


traction will be the greateſt, p. 1. rn ae Ad es eee 
diſcovered by, p. 387. | 


Jones, James. His-caſe, p. 323. Continuation of the caſe of, p- 378. E 
Japan. Journal kept by Dr. Thunberg during his reſidence there, p. 163. 


| 
Tugen-Houfe, Dr. His examination of fea air by the nitrous teſt, p. 354 int 
Indian poiſon. Experiments on different animals with arrows impregnated with the, p. 
180. Experiments with poiſoned arrows from the Eaſt-Indies, p. 207. 
nfirument. One for trying the conducting power of the effluvia of burning bodies, p. 


27. And an experiment made with it, p. 28. One to introduce quickfilyer into ** 
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for drawing ovals upon paper demonſtragad, p. 378. 1 
Fugular vein. Effects of the American poiſon when introduced through the, p. 195; 


Watef bf the Ldhro-cetifi introduce te the, p. 247. © "34 IE* 6, 9 43 
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moon, p. 511. ö 0 . 

Lamp. Effects of the light of a, on thatmemeters, p. 886. nag 

. More ſubject to chryſtalliſe within S 

p- 48. Suppoſed to have mounted ten thouſand feet in an eruption of Veluvius, p. 
57. Uncommon ſize of the fragments of, throw n out of Veſurius, p· 27. Particu- 
larities in that of the eruption of 1779, p- 81. 2; 

Laure-Cerafas. ö el 
.« crealing the activity of the poiſon of the water ot the, P. 212. oat egy 
of the, on the nerves, p. 216. And on the blood, p. 217. 

19 Dr. His detter-relative- to the diflemper among the horned cattle, p. 536. "a 

Zight. Thermometers, with the balls painted black, ſhew a ſtronger degree of heat 
when expoſed to a ſtrong day-light, p. 584. Every day's degree of, attended with a 
degree of heat, p. 585. Does not decreaſe in the inverſe, proportion of the ſquare of 
the diſtance, p. 585... Homberg's pyrophorus not affected by it, p. 592. — 

Dogatizþms, Theorems for computing them, p. 307, Logarithm of two 8 
puted, p. 310. The conſtruction of them may be improved, p. 3166. 

Taalaur, Mr. His demonſtration of the properties of the engine for turning ovals ig 
"wood or metal, and of the inſtrument for drawing them upon paper, p. 378. 

Los The, materially affected by the poiſon of Ticunas, p. 194. 6 


M. 


Macfait, Dr, His account of a miſt ſeen in Scotland, p. 160. 
Manfredonia. Fall of minute aſhes there in an eruption of Veſuvius, p. 68. 


Mazriceau brought five or fix puſtules of the ſmall - pox into the world, p. 137. Mr. 
Hunter's opinion of his caſe, ibid. 
Maſeres. See Cardan. 
reuis, Mr. His account of the cauſes of the periodical CC 
ſtars not contradicted by Mr. Herſchel's obſervations, p. 338. 
Mead, Dr. His opinion of the ſmall-pox being communicable to the foetus by the mo- 
ther, p. 139 Hiſtory told by him to confirm this an I 32» 
Medical Tran/aftions. A paper in them, mentioned, p. 140. 
Vor. LIX. 4 L Metals. 
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Mitah, —— tiibre ſtrongiy by-acidi- than by füphüm, p. 33 When combined 


£97 


- with ſulphur may be ſeparated by applying an acid, which will unite with the metal, 
and feparite the fulphur, ibid. Separated from the acid in its metallic form by 
means of another metal which attract the acict mare frongly, id. How to treat 
metal which is in the ore in the form of a cal, p. 34. Ho to proceed with the 
greater ſpars and other earthy matter mixed with metals, ibid. How to act when 
2 diſſolves in the acid, p. 35. Examination of a principle which is 


Ic ol great uſe in inveſtigating the elements of mixed metals, ibid. Metals in mineral 


waters combined with no other ſabſtance but the vitriolic acid, p. 37. eee 
perty of metallic ſalts, how tried, p. 38. The oil of metals defined; ibid. | 


"Mateor. An unuſual, deferibed, p. 157. Two inſtances of the like kind, p. 19H * 


Meteors. The air very full of them during an eruption of Veſuvius, p. 63. 

Meteorological regiſter kept at Mancheſter in 1774 and 1775, p. 348. | 
Meteorology. A diary kept at Fort St. George, on the coaſt of Coromandel, p. 246. 
Journal of the weather at Montreal in 1778 and 1779, p. 127. — 2 at Wo 
houſe of the Royal Society in 1779, p. 280. ; 
Mills. Mode of eſtimating the e of any particular kind of m for pre 
fugar-canes, CC 
H. Mr. Cockin's account of an appearance in a, p. 157. Two mentioned by Dr. | 


Prieſtley, p. 159. And one mentioned by Don Ulloa, p. 160. — wy r 


obſerved by Mr. Cockin, ibid. 
Monſters. Great variety of, p- 627. 2 27-205 n 
Moon. Aſtronomical obſervations relating to the swb of the; p. 507. Difference 
| betwixt Galileo and Hevelius about the heighth of the lunar mountains, p. 509. 
Method of finding the heighth of a lunar mountain from obſervations made when the 
| 1s not in her quadrature, p. 512. Heighth of the lunar mountains generally much 
over-rated, p. 517. Thermometrical experiment to render the heat * ths _ 'of 
the, viſible, p. 585. 


Motion The rn of progreſſive and rotatory, inveſtigated, p.- 848. 


N. 


Nairne, Mr. His account of the effects of electricity in ſhortening wires, p- 334. 

Needir. Variation of the, obſerved at the Royal Society's houſe in July 1779, p. 305. 
Dip of the, obſerved at the Society's houſe in 1779, p. 306. 

Nerves. Suppoſed to be affected by the poiſon of Ticunas, p. 190. Experiments to 
determine whether it be ſo, p. 19t. 198. 201, 202. General refleftions on diſorders 
commonly called nervous, p. 205. Not affected by the water of the E 
P. 217. 

Mitre. The nitrous teſt applied to the examination of ſea air, p. 354. And of air at 


land, p. 3 59. Rn 
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Oo. Properties of the engine for ning th in wood or met, r n Autor 
that for drawing them on paper, ibid. 
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F Singular miſt obſerved there, p. 165. | 

rina! Dr. Account of a new and cheap method of preparing pot-aſh, p. 34 5 

Pea-hen. One with the feathers of the cock, p. 534. 

: Pheaſant. Account of an exraordinary, p. 527. Examination of a hen pheafar with 

the feathers. of the cock, p. 532. 

| Philoſophical Tranſactions. Caſes adduced from, in ſupport of 1 mall - pox being com+ 

municable to the fœtus by infection, p. 138. 

- Pigeons. Experiments on, with the poiſon. of Ticunas, py 160. 176. 177. The 10. 

and with the oil of Tobacco, p. 209. 

Poiſon, Remarks on that of Ticunas, p. 165. And compariſon of itwith that of 

_ _ pers, p. 168, See Ticunas. eng 

 Pot-gſh. Acccount of a new and cheap method of preparing it, p. 345. Profits of 
this method, 345, Chemical analyſis of a particular kind of, p. 349. 

Prigſtiky, Dr. Two inſtances of extraordinary meteors mentioned in his be of light 
and colours, p. 159. 

Pruffian-blue. Propoſal for improving the manufacture of, p. 361. 

Putrefaftion. A product of, not noticed by chymiſts, p. 350. 

Putrid, Account of a fatal putrid diſorder at Senegambia, p. 480. 

 Pumice flone. Pieces of a ſubſtaace very much like it, ſticking to fragments of tara, p. 81. 


Fyropborus. Experiment to ſhew whether Homberg s is W by light, p. 592. 
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Q 
Ruicifilver, Uied for the cure of the fiſtula lachrymalis, p. 241. 
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\ Series, Way of aſſigning the roots of cubic equations by infinite, p. 415. 


| Snow, Experiments made with thermometers in, p. 455. 457+ 463. 
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Rabbits. ns a on, n e p- I” IE 175 . 185. q 
195. Experiments on the ſciatic nerves of, p. 198. Experiments with the water 

of Lauro-Ceraſus on, p. 213. 
Nan. Mean quantity of what flls annually at Manchettr, b. 348, Regiſter of the, 
at Lyndon, in 1779, fe 4%. 
Fa e., Caution Withabersbe uf bir vue, of theek = feet and 6 . in mea - 
ſuring the mountains in the moon, p. 61% é n lor 7 9 30 
Rum. — eith the American poiſon, p- 1836 di:! ee 
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Salts. ' Peculiar property of metallic, hotr tried, p. 38. 

Kar. An apparatus for examining it, p. 358. Examined by i the nitrous tel, rake 
found to be more wholeſome than the air at land, p. 357- 363. Proved by expe- 
riment to be better than that of land, p. 375. 

Seguer, J. A. His experiments on a new animal acid from the fat of oxen, p. 109. 

Senegal, Account of, p. 48. 

 Senegambia. Account of the weather there during g the prevalence of a fatal 25 a. 
order, p. 478. Putrid ditorder there deſcribed, p. 488. 
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N Experiments on them with the poiſon of Ticunas, p. 1199. bY 
| Remarks on the reſemblance of the, in ſecondary properties, = a” 33-5 40 
2 Method of removing thoſe driven on ſhore, or damaged i in their bottoms, to dif- 
tant places, for the purpoſe of repairing them, p. _—_ - 
Silk. Improvement propoſed in dying it, p. 351. 
Skiz, The principal part ſuſceptible of the variolous ſtimulus, 8 
Small. por. A woman who had it during pregnancy, and communicated the ſame diſ- 
order to the foetus, , Quere, whether adults, who are ſaid to eſcape i it, may not have 
hadi it in the womb, p- 1 39. Its true characteriſtic, p- 133. Difference between 
it and the chicken-pox in its appearances, p- 134. Whether the ſkin is the only 
part of the body expoſed to this ſtimulus, p. 135. How it may be communicated to 
the child in the womb, p. 136. Caſes adduced in ſupport of its being communicable 
in this manner, ibid. Why this does not happen oftener, p. 141. 
Smith, Dr. Correſpondence of a miſt obſerved by Mr. Cockin, with ſome en | 
obſerved by him, p. 160. 


* 


Star. 


[60 
Kar. Aſtronomical obſervations on the periodical ſtar in Collo Ceti, p. 338. Proof of 
the change in the magnitude of the fixed, from g ceti being much larger than a. p. 


339. Definition of the apparent diameter pf a, 340. 
2 The firſt, enen 318. See Canan, 
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Theories, nate 8 oa 8 .ubore 
Theorems. Uſeful ones in Logarithms, p. 308. uma — the logarithme. 
of great fractions from thoſe of ſmall ones, p. 3124. To. 
Thermometer. A table of the greateſt, leaſt, and mean heights of, at Fort st. — | 
from March, 1777, to May, 1778, p. 268. Regiſter of, at Lyndon, in 1779, 
p- 474. Thermometrical - obſervations made at Senegambia in 1778, 1779, 
p- 492. Experiments on the greater degree of heat ſhewn by one with a blackened 
bulb, p. 582. 584. Way of graduating fame, ibid. Painted black, ſhew a greater, 
degree of heat when expoſed to the ſtrong day-light, p. 584. Experiments on ſome 
painted o of different, colours, p. 588. How. ta conſtruct the ſcales of 5 p. 590. 
| Thermometrical experiments made at Glaſgow, p. 451. See Meteorolog y._ a4 386 
Thoracic duct. Account of an oſſification of the, p. 323.  __ TIT 
Thumberg, Dr. Journal kept by him during his reſidence at Japan, p· 143. 1 
77 7c (the poiſon of ). Experiments made with it, P». 163. Its vapours not 
noxious, p. 167. Its chemical analyſis, ibid. Not hurtful when applied to, the 
eyes, p. 169. Experiments on rabbits with it, p. 170. Is a poiſon when firallawed in 
large quantities, p. 171. Farther experiments on its activity, p. 172.,, Experiments 
on it applied to the ſkin ſlightly wounded with. a lancet, p. 173. Experiments with i it 
on Guinea - pigs and pigeons, p. 170. 174. Sometimes proyes fatal when the ſkin is 
ſlightly wounded, p. 176. Experiment on the quantity neceflary to kill an animal, 
p. 176. 178. Experiments on it infuſed into the creſts or ears of animals, p- 178. | 
Is fatal when applied to the muſcles, p. 179. Its action when mixed with mineral 
acids, p. 181. And with vinegar and rum, p. 182. Suppoſed to be rendered . 
noxious by mineral acids, p. 183. But not by alkalies, ibid. Acids no remedy 
againſt it, p- 184, Experiments on the time it takes to diffuſe itſelf through the 
body, p. 185... Its effects on cold-blooded animals, p. 3 . Experiments to deter- 
mine what parts of bodies are affected by it, p. 190. . Its eflects on the dleot, p. 
191. 195. Produces a material alteration in the lungs, p. 194. FOB 
Tobacco. Experiments made on animals with the oil of, p. 209. 1 
Tori adaes. Suppoſed to bring ſome peſtiſerous qualities with them, p. 481. * 3 
Trees. Efficacy of the leaves of, in improving the air, conjectured, p· 361. And mode 
of aſcertaining it propoſed, p. 361. : eta 
Tropea. One at Naples during an eruption of Mount * efuvius, p . 
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womb, p. 136. 


: Vegetable. Remarks on vegetable poiſons, p. 164. 
Vegetables. An alkali from the afhes of, after their 2 has been altered by a com- 
plete putrefaction, p. 350. * 
Ventaroli, under the palace of Ottaiano, deſcribed, p. 72. 
Viſiuius. Aceount of an eruption of, in Auguſt, 1779, p. 49. Sketch ef i its hiſtory 
fince 1767, p. 43- Account of an eruption of, in May, 1779, p. 45. Remarkable 
"circumſtance of Sir William Hamilton's walking acroſs a ſtream of lava without be- 
ing hurt, p. 46. Stones, ſcoriæ, and aſhes ſhot up 2000 feet, p. 50. Account of 
ſore uncommon filaments of vitrified matter ſhot up with theſe aſhes, p. 51. 80. 
Melancholy condition of the inhabitants of Ottaiano and Caccia Bella after an erup- 
tion of, p. 66. Fall of aſhes at 100 miles distance, p- 68. Changes in the face of, 
by the laſt eruption, p. 77 
2Fince, Mr. Inveſtigation of the principles of progreſſive and rotatory motion, p. 546. 
Viper. Theipoiſon of, fuppoſed to be fatal when fwallowed in large quantities, p. 17%. 
Eſſential difference between it and the American, p. 174. - Analogy between them 
in a particular inſtance, p. 179. Activity of the poiſon of vipers not leſſened by 
mineral acids of alkalies, p. 181. Its poiſon acts quicker than the poiſon of 
Ticunas, p. 187. Farther compariſon between theſe two poiſons, p. 188. Experi- 
ments on animals with the poiſon of the, p. 189. Farther analogy of its poiſon with 
. Ameriean poiſon, p. 190, 192. 
— Some very curious, in the eruptionof Veſuvius in 1779, p. 83+ 


* 
* | 


'Wafta!l, Mr. His account of Mrs. Ford's caſe, 5. 129. 

Maur. Experiments to deprive ſealing- wax of its electricity by, p. 27. A glaſs tube 
deprived of its electricity by it, ibid. How cooled by the blacks at Senegal, 

484. | 

_. Sealing, Experiment to deprive it of its electricity by water, p. "Ms 

Weather. See Meteorology. Account of it in 1779, p. 475 At Senegambia, during the 
prevalence of a fatal putrid diſorder there, p. 478. Great change of, had no effect 
on the barometer at Fort James, Gambia, p. 490. Journal of it at Senegambia, in 


1778, 1779, P. 492, j 
Wiillen, 
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Wilſon, Mr. His account of an ay degree of cold at Glaſgow in January, . 
1780. Some experiments. and obſervations on the comparative temperature of 
hoar- froſt, and the air near to it, p. 451. 


Wind, Effects of the Eaſt-wind at Senegal, p. 484. 


Wires. Effects of electricity in ſhortening them, p. 334. Iron de the nne 
of the electric ſſuid more than copper, p. 337. 6 28801 2 


ol. Improvement propaſed in dying it, p. „ N 
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At the end of page 386 44, | 
. 
TP+=?MX,NP this circle will touch ca produced in r. From E the center of this 

circle draw Er perpendicular to Nm, alſo the radii EN and 8M; and vx is the fine of 
NEF, or half xEM, or of its equal ur, to the radius EN. But Ex =ET =yy = 
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RING my ſhort refidence in London, where yau did me 
the an = of introducing me to man a of learning. 
eonyerſatious frequently arofe, in which queſtions were aſked off 
rhe concerning the empire of Japan: to theſe I could at that 


* 


time give anſwers only fron memory; but, havi | "now | 
poſſeſſion pf my papers, I haye drawn out, for: the farther | 


tisfaction of the Royal Society, and you icular friends. 
the following ſhort extract of a journal which kept regularly | 


4 10 7 reſidence of ſixteen months in that diſtant country. 


i 290.F\ u, SIR, it is already known, that I was ſent out by the 
directors of the Botanic Gardens at Amſterdam, and ſome other 


efninent men of that place; firſt to the Cape of Good Hope, and 


from thence to Japan : in order to inveſtigate the natural. hiſtary | 
of thoſe countries, and to ſend from thence feeds and living 
lants of unknown kinds, for the uſe of their collections in 
olland. At the firſt of theſe places I refided three years; and 
during that time had the good fortune to obſerve and deſcribe 
many new ſpecies both of animals and vegetables. 3 
In the year 1775 J failed from thence for Batavia, and after a 
ſhort ſtay there, embarked on board a Dutch ſhip, called Sta- 
venifle, bound for Japan, in company with the Blyenburg. On 
Vor. LXX. A -- the 
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the 21ſt of June, we failed and paſſed Pulo Sapatoo, the Coaſt 
of China, and the Ifland Formoſa. On the 1 3th of Auguſt we 
made the land of Japan, and the day after were off the harbour 
of Nagaſacci, the only one in that-empire where foreign ſhips 
are allowed to anchor. | | 
During this paflage we met with ſevere gales of wind, in one 
of which the Blyenburg, having received much damage in her 
maſts, parted company, and (as we afterwards learned) was 
obliged to go back to Canton, to refit. 
We failed into the harbour of Nagaſacci with our colours 
flying, and ſaluted the Papenburg, the Emperor's and Empreſs's 
guard, and the Town itfelf. During this time there came on 
board of us two Over Banjoſes, ſeveral interpreters, and infe- 
rior officers, and ſome people belonging to the Dutch Factory. 
Theſe Over Banjoſes may be compared to the Mandarins of 
China: a place is prepared for them upon the ſhip's deck, and 
ſome of them (for they are frequently changed) mult be preſent 
when any thing is taken out of, or received into, her. They 
inſpe@ every thing, muſter the people, give paſſports to ſuch as 
go on ſhoxe, and every day report to the governor of Nagaſacci 
the proceedings on board. | 
The attention and care with which theſe gentlemen execute 
the orders flued by the Imperial Court in 1775 is well worthy 
of relation. I he moſt minute articles which are carried out of 
a ſhip undergo a jealous inſpeQtion, both when they are put into 
the boats, and when they are landed from them; and the ſame 
caution is uſed in embarking goods from the ſhore. 2 
Bedding is ripped open, and the very feathers examined, 
Cheſts are not only emptied of their contents, but the boards of 
which they are made are ſearched, leſt contraband goods ſhould 
be concealed in their ſubſtance. Pots of ſweetmeats and of 
butter are ſtirred round with an iron ſkewer. Our cheeſes had 
a more narrow inſpection ; a large hole was cut into the middle 
of each, and a knife thruſt into the ſides of it in every direction: 
even the eggs were not exempted from ſuſpicion; many of the m 
were broken, leſt they ſhould conceal contraband goods with in 
them. | 
Ourſelves, 
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Ourſelves, from the higheſt to the loweſt, underwent the ſame 
ſuſpicious ſcrutiny whenever we went from or returned on 
board the ſhip. Our backs were firſt ſtroked down by the hand 
of the inſpector; our ſides, bellies, and thighs, were then in like 
manner examined; ſo that it was next to impoſſible that any 
thing could be concealed. 

Formerly they were leſs exact in this viſitation ; the chief of 
the factory and captain of the veſſel were even exempted from 
it. This priviledge they uſed in its utmoſt extent : each drefled 
himſelf in a great coat, in which were two large pockets, or 
rather ſacks, for the reception of contraband goods, and they 
generally paſſed backwards and forwards three times a day. 

Abuſes of this nature irritated the Japan government ſo much, 
that they reſolved to make new regulations. For ſome time 
they found, that the more dexterity they uſed in detecting the 
tricks of the Europeans, the more dextrouſly they contrived to 
evade them: at laſt, however, by repeated trials, they have fo 
compleatly abridged their liberties, that it is now almoſt, if not 
abſolutely impoſſible, to ſmuggle any thing. 

The complexions of the Japaneſe are in general yellowiſh; 
although ſome few, generally women, are almoſt white. Their 
narrow eyes and high eye-brows are like thoſe of the Chineſe 
and Tartars. 'Their noſes, though not flat, are ſhorter and 
thicker than ours. Their hair is univerſally black; and ſuch a 
ſameneſs of faſhion reigns through this whole empire, that the 
head-dreſs is the ſame from the emperor to the peaſant. 

The mode of the men's head-drefs is ſingular; the middle 
part of their heads, from the forehead very far back, is cloſe- 
ſhaven ; the hair remaining round the temples and nape of the 
neck is turned up and tied upon the top of the head into a kind 
of bruſh about as long as a finger ; this bruſh 1s again lapped 
round with white thread, and bent a little backwards. 

The women preſerve all their hair, and, drawing it together 
on the top of the head, roll it round a loop, and faſtening it 
down with pins, to which ornaments are affixed, draw out the 
ſides till they appear like little wings ; behind this a comb 1s 
ſtuck in. 
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- Phyſicians and prieſts are the only exc to the general 
faſhion ; they ſhave their heads 2 and are by that means 
diſtinguiſhed from the reſt of the pro 
The faſhion of. their cloaths hw 6 0 ne the ſhane from 
the higheſt antiquity. They conſiſt of one or more looſe gowns, 
tied about the middle with a faſh; the women wear them much 

longer than the men, and dragging on the ground. In ſummer 
they are very thin; but in winter quilted with ſilk or cotton 
wadding 
People of _ have them made of filk ; the Lowne thts of 
cotton ſtuffs. Women generally wear a greater number of 
them than men, and have them more ornamented, often with 
gold or filver flowers woven into the ſtuff. 

Theſe gowns are generally left open at the breaft ; their 
ſleeves are very wide, but partly ſewed up in front, ſo as to 
make a.kind of pocket, into which they can eafily put their 
hands, and in this they generally carry papers, or ſuch like 
light things. 

Men of conſequence are diſtinguiſhed from thoſe of inferior 
rank by a ſhort jacket of thin black ſtuff, which is worn over 
their gowns, and trowſers open on the ſides, but ſewed toge- 
ther near the bottom, which take in their ſkirts. Some uſe 
drawers, but all have their legs naked. They wear ſandals of 
ftraw, faſtened to their feet by a bow paſſing over the inſtep, and 
a ſtring which paſſes between the great toe and that next to it, 
fixing to the bow. In winter they have ſocks of linen, and in 
rainy or dirty weather wooden ſhoes. 

"They never cover their heads but on a journey, when they 
uſe a conical cap made of ſtraw; at other times they defend 
themſelves from * ſun or the rain by fans or umbrellas. 

In their faſh they faſten the ſabre, fan, and tobacco- 
pipe; the ſabre always on the left fide, and 9 to our 
European cuſtom) with the ſharp edge upperm Thoſe who 
are in public employments wear two, the one contierntyy 
er than the other. 

Their houſes are built with upright poſts, eroſſed and wattled 


with bamboo, plaiſtered both without and within, and white- 
I waſhed 
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waſhed. They generally have two ſtories; but the uppermoſt 
is low, and ſeldom inhabited. "The roofs are covered with paris 
tiles, large and heavy, but neatly made. The floors are elevated 
two feet from the ground, and covered with planks. On theſe 
are laid mats which are double, and filled with ſtraw three or 
four inches thick. The whole houte confiſts of one large room; 
but may be divided at pleaſure into ſeveral ſmaller, by partitions 
made with frames of wood, filled up with painted paper, that fix 
into grooves made for that purpoſe in the floor and cieling. The 
windows are alſo frames of wood, divided into ſquares, filled up 
with very thin white paper, tranſparent enough to anſwer tole- 
rably well the purpoſe of glaſs. 

They have no furniture in their rooms; neither tables, chairs, 
ſtools, benches, eup-boards, or even beds. Their cuſtom is to 
fit down on their heels upon the mats, which are always ſoft and 
clean. Their victuals are ſerved up to them on a low board, 
raiſed but a few inches from the floor, and one dith only at a 
time. Mirrors they have, but never fix them up in their houſes 
as ornamental furniture; they are made of a compound metal, 
and uſed only at their toilets. | 

Notwithſtanding the ſeverity of their winters, which oblige 
them to warm their houſes from November to March, they have 
neither fire-places nor ſtoves : inſtead of theſe they uſe large 
copper pots ſtanding upon legs; theſe are lined on the inſide 
with loam, on which aſhes are laid to ſome depth, and charcoal 
lighted upon them, which ſeems to be prepared in ſome manner 
which renders the fumes of it not at all dangerous. 

The Portugueſe, in all probability, firſt introduced the uſe of 
tobacco into — however, be that ag. it may, they uſe it 
now with great frugality, though both ſexes,” old and young, 
continually ſmoke it, blowing out the ſmoke through their noſ- 
trils. The firſt compliment offered to a ſtranger in their houſes 
is a diſh of tea and a pipe of tobacco. Their pipes have mouth- 
pieces and bowls of brats or white copper. The hollow of 
the bowl is ſo ſmall as ſcarce to contain an ordinary pea. The 
tobacco is cut as five as a hair about a finger's length, and is 
rolled up in ſmall balls like- pills, to fit the ſmall hollow in the 
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bowl of the pi pes which pills, as they can laſt but for a fore 
whiffs, muſt be very frequently — 

Fans are uſed by both ſexes equally, and are, „n or with- 
out doors, their inſeparable companions. 

The whole nation are naturally cleanly; every houſe, * 
ther public or private, has a bath, of which conſtant and daily 
uſe is made by the whole family. 

You ſeldom meet a man who has not his mark imprinted on 
the ſleeves and back of his cloaths, in the ſame colour in which 
the pattern is printed: white ſpots are left in manufacturing 
them, for the purpoſe of inſerting theſe marks. 

Obedience to parents and reſpect to ſuperiors is the charac- 
teriſtick of this nation. It is pleaſing to ſee the reſpect with 
which inferiors treat thoſe of high rank: if they meet them 
abroad, they ſtop till they have paſſed by ; if in a houſe, they 
keep at a diſtance, bowing their heads to the ground. Their 
ſalutations and converſations between equals abound alſo with 
civility and politeneſs; to this children are early accuſtomed by 
the example of their parents. 

| Their penal laws are very ſevere ; but puniſhments are ſeldom 
inflicted. Perhaps there is no country where fewer crimes * 
ſociety are committed. 

heir uſage of names differs from that of all other nations. The 
family name is never made uſe of but in ſigning ſolemn con- 
tracts, and the particular name by which individuals are diſtin- 
guiſhed in converſation varies according to the age or ſituation of 
the perſon who makes uſe of it; ſo that ſometimes the ſame 
perſon is, in his life-time, known by five or fix different names. 

They reckon their age by even years, not regarding whether 
they were born at the beginning or the end of a year, ſo that a 
child is ſaid to be a year old on the new year's day next after his 
birth, even though he has not been born many days. 

Commerce and manufactures flouriſh here, though, as theſe peo - 
ple have few wants, they are not carried to the extent which we 
ſee in Europe. Agriculture is ſo well underſtood, that the whole 
country, even to the tops of the hills, is cultivated. They trade 
with no foreigners but the Dutch and Chineſe, and in both caſes 
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with companies of priviledged merchants. The Dutch export 
copper and raw camphire, for which they give in return ſugar, 
ripe cloves, ſappan wood, ivory, tin, lead, tortoiſe-ſhell; chintzs, 
and a few trifles more. | 

As the Dutch company do not pay duty pet gow” either on 
their exports or imports, they ſend an annual preſent to the 
court, conſiſting of cloth, chintzs, ſuccotas, cottons, ſtuffs, and 
trinkets. = FS 

I had the ſatisfaction to attend the ambaſſador, who was in- 

truſted with theſe preſents, on his journey to Jeddo, the capital 
of this vaſt empire, ſituated at an immenſe diſtance from Naga- 
facci, a journey on which three Europeans only are permitted ta 
go, attended by two hundred Japaneſe at leaſt. 
We left our little iſland of Dezima, and the town of Naga- 
ſacci, on the 4th of March, 1776, and travelled through Cocora 
to Simonoſeki, where we arrived on the 12th, and found a veſſel 
prepared for us; we embarked on board her, and coaſted along to 
Fiogo. From thence we travelled by land to Oſacca, one of the 
principal commercial towns in the empire. At this place we 
remained the 8th and gth of April, and on the 10th arrived at 
Miaco, the reſidence of the Dairt, or ecclefiaftical emperor. Here 
we alſo ſtayed two days; but after that made the beſt of our 
way to Jeddo, where we arrived on the itt of May. 

We were carried by men in a kind of palatikins, called Nori- 
mons, covered, and provided with windows. The preſents alſo 
and our proviſions were carried on men's ſhoulders, except a few 
articles, which were loaded on pack-horſes- The Japaneſe offi- 
cers who attended us provided us with every thing, ſo chat our 
journey was by no means troubleſome. -* = 

On the 18th we had an audience of the Cubo, or temporal 
emperor, of the heir-apparent, and of the twelve ſenators; the 
day following, of the eccleſiaſtical governors, the governors of 
the town, and other high officers. On the 23d we had our 
audience of leaye. We left Jeddo on the 26th of May, and 
arrived at Miaco on the 7th of June. Here we lad an audience 
of the emperor's viceroy, to whom we alto made preſents, as 
we were not allowed to ſee the Dairi, or eccleſiaſtical emperor. 
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On the 11th we procured leave to walk about the town, and 
viſit the temples and:prineipal buildings. In the evening we ſet 
out for Oſacca, which. town we were alſo permitted to view, 
which we did on the 1 3th. 

We ſaw temples, theatres, and many curious buildings ; but, 
above all, the manufactory of copper, which is melted here, and 
no where elſe in the empire. 

On the 14th we had an audience of the governors of this 
town; after which we refumed our journey to Fiogo, where 
we again embarked on the 18th, and proceeded by ſea to Simo- 
noſeki, from whence we arrived on the 23d at Cocota, and from 
thence were carried in Norimons to Nagaſacci, and arrived at 


our little iſland Dezima on the laſt day of June, after an abſence 
of one hundred and eighteen days. 
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II. Tranſlation of an Eſfay dure by the Abbe Fontana, on the 
American Poon called Ticunas. See page 163. 


HE experiments which I made at Paris during two years 
a on the poiſon of the viper, and which are the ſequel of 
many others on the ſame ſubject, publiſhed in Italy ten years 
before, have enabled me to pronounce with ſafety on the nature 
and properties of that poifon. The unexpected and important 
effects which I obſerved,on the application of the poiſon of that 
animal to the bodies of living creatures; have led me to new diſ- 
coveries in animal phyſics; and theſe diſcoveries have gradually 
led me to doubt of ſome certain medical theories, either not ſuf- 
ficiently proved, or too generally applied by practitioners. 

From that time I have been defirous of extending my re- 
ſearches to other poiſons; and, if it had been poſſible, I could 
have wiſhed to examine ſome of the moſt active vegetable 
poiſons, I had imagined, the animal poiſons were like the 
paiſon of the viper, which freely-ditfuſes itſelf through the 
body of an animal when applied to a. wound, but is not 
increaſed thereby in the manner in which the poiſon which 
produces the ſmall pox, or the canine madnefs, is augmented : 
I fay, I conceived, that theſe poiſons might have much analogy 
to one another, and that they might act in the ſame manner, 
and upon the ſame parts of animals. On the other hand, I did 
not dare to conjecture any thing concerning the operation of ve- 
getable poiſons, which I had not yet examined; nor did I think 
that any thing could ſafely be advanced concerning the action 
of them, even after the inſtructions derived from the beſt wri- 
ters on them. Their manner of experimenting was very dif- 
ferent from that which I had uſed in examining the poiſon of the 
viper, and their inferences appeared too vague and uncertain. 
Being arrived at London, however, 1 had it eaſily in my power 
to ſatisfy my deſires on this head. Dr. HEBERDEN, an eminent 
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phyſician there, and fellow of the Royal Society, procured me a 
eat number of American arrows which had been carefully pre- 
erved, and were well impregnated with poiſon. He was alſo 
ſo obliging as to ſupply me with a good quantity of poiſon, in- 
cloſed and ſealed up in an earthen veſſel incloſed in a tin caſe. 
Within the tin caſe was a paper containing the following 
words: Indian poiſon, brought from the banks of the river 
* of the Amazons, by Don pEDRO MALDONADO : it is one of the 
& ſorts mentioned in the Phil. Tranſ. vol. XLVII. numb. x11.” 
In the volume of the Tranſactions here quoted, mention is 
made of. two poiſons little different in their activity; the one 
called the * of Lamas, and the other of Ticunas. The poi- 
ſon- contained in the earthen veſſel which I uſed is that of the 
Ticunas. It is not well known to which of the two the poiſon 
on the arrows belonged; but my experiments proved it was 
of the ſame ſtrength with that of the Ticunas, ſo that I do 
not think it at all material to diſtinguiſh the one from the 
other. 

Much has Leen written by authors concerning the activity of 
theſe American poiſons; ſo that I thought it proper to make 
my experiments by degrees, and with all poſſible precaution. The 
very ſmell of them was thought to be noxious, on the bare open- 
ing of the veſſel; and if the leaſt of their particles was ſuffered to 
diffuſe itſelf through the air, ſome grievous diſorder, and even 
death itſelf, was apprehended ; fo, at leaſt, we read in the beſt 
authors. I began, therefore, as ſoon as the veſſel which con- 
tained the poiſon was open, by making a young pigeon breathe 
the air of it; for which purpoſe I held its head within the veſſel 
for a few minutes. On taking it out I found it as well as at firſt. 
I looſened with a pen-knife many pieces of the poifon, in order 
to have a little duſt in the veſſel, and then again immerſed the 
head of the pigeon ; but I found that in this fecond experiment 
alſo the animal ſuffered nothing. 

From that moment I made no more difficulty ef expoſing 
myſelf to that vapour, and of ſmelling the effluvia, which ſeemed 
diſagreeable and nauſeous. Many of the particles entered my 
mouth with the air, and I found that they had a taſte ſomething 


like 


2 % 2 
4 x 4 . © 4 
, In 
* * . 
+ 
- 


: American Poiſon called Ticunas. * 
like liquorice. The ſmell, therefore, of this poiſon, when dry, 
is perfectly innocent; as are alſo the particles which enter with 
the air into the mouth and noſe, and thence go to the lungs. 
But the caſe in which it ſeems that this poiſon is moſt 
. dreaded (although its application be ſtill external) is, when it is 
reduced to vapour or ſmoke by burning on the coals ; or when, 
after boiling a conſiderable time, it riſes in denſe fumes. I wiſhed 
to try it in both theſe ways, and therefore threw many pieces of 
the dry poiſon upon burning coals, and cauſed the pigeon to 
breathe the fumes, by holding its head in the middle of them ; 
but it never ſhewed any ſigns of ſuffering any pain. I went till 
farther : I took a glaſs tube fix inches long, and four wide, 
and filled it full of this denſe and white fume, and then intro- 
duced the ſame pigeon into it; but it ſhewed no more ſigns of 
ſuffering than if it had been held in the fumes of burning ſugar. 
I afterwards boiled a good quantity of it in an earthe:; veſſel. I 
expoſed the pigeon to the vapours both when the poiſon began 
to have ſome conſiſten ce, and when, by mGe boiling, it began 
to burn to the ſides of the veſſel, and to be reduced into very 
denſe vapours, and to a coal; but {till the animal ſuffered no- 
thing from theſe trials. I then made no ſcruple of freely ſmel- 
ling it and expoſing myſelf to the fumes of it. The odour of 
the dry poiſon, when burnt on the coals, 1s very diſguſting, and 
ſmells like burnt excrement. 

From all theſe experiments I draw this concluſion, to wit, 
that the vapours or fumes of the American poiſon, when ſmelled 
or breathed, are innocent. Mr. DE LA CONDAMINE was Cer- 
tainly deceived when he wrote that this poifon is prepared by 
women condemned to die; and that it 1s known to be come to 
its perfection when the vapours, which it emits in boiling, kill 
the perſon who is obliged to be preſent. ho 

This poiſon diffolves eaſily and very well in water, even when 
it is cold, and ſoit does alſo in the mineral and vegetable acids. 
But it diflolves in oil of vitriol much more flowly than in the other 
acids, and becomes as black as ink by the operation, which it 
does not do with any of the other acids. It does not efferveſce with 
either acids or alkalies ; neither does it alter milk, nor tinge it 
B 2 except 
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except with its natural colour; nor does it tinge the vegetable ' 
Juices, either redor green. When examined with 1 microſcope, 
there is no appearance of regularity or of cryſtallization ; but it 
is for the moſt part made up of very ſmall irregular roundiſh 
bodies, like vegetable juices. It dries without making any noiſe, 
in which it differs from the ' poiſon of the viper, and it has 
an extremely bitter taſte when put upon the tongue. 

From all which I deduce, that it is neither an acid nor 
an alkali, nor compoſed of ſalts that are viſible even with the 
microſc 

It was not ſo much through curioſity as on account of the 
order which I had preſeribed to myſelf in- making my experi- 
ments, that I was led to examine if this porſon is fatal to life, 
when applied immediately to the eyes, or if it excites any diſeaſe 
or ĩrritation of the parts. I had before found, that the poiſon of 
the viper was as innocent when put upon the eyes as it is in the 
mouth and in the ſtomach, whence I was curious to ſee the ana- 
logy between theſe two poiſons, both fo . and yet of ſuch 
5 origins. 

I began, therefore, by putting a ſmall quantity of it, diflolved 
in water, on the eye of a Guinea-pig. The animal ſhewed no 
ſigns of ſuffering, neither at the time nor afterwards, nor was the 
eye in the leaft inflamed. Two hours after, I repeated the expe- 
riment on both the eyes of the fame animal, and with a greater 
quantity of the poiſon ; but the pig did not feel the leaſt incon- 
venience, and the eyes remained in the natural ſtate. I tried the 
experiments on the eyes of two other Guinea-pigs with the 
fame ſucceſs, which conſtantly attended all the experiments 
which I afterwards made on the eyes of many other animals, 
and eſpecially on thoſe of rabbits. I could never obſerve that it 
made any alteration in their eyes any more than if I had bathed 

them with pure water : from whence, I think, it may be con- 
cluded, that the American poiſon 1s not in the leaſt hurtful when 
applied to the eyes, and that it exerts no extraordinary action 
upon them. 

But will it be innocent when ben in by the mouth and 
ſwallowed? Mr. DE LA CONDAMINE, and all others who ave 

treate 
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treated of this poiſon, believe it to be quite innocent when re- 
ceived by the mouth; and this is the common opinion of all 
the Americans. The reaſon they give for it is, that they can 
eat with impunity the animals killed with this poiſon, or rather 
with the poiſoned arrows. This reaſon is more ſpecious than 
convincing ; fince it may be a poiſon when introduced into the 
blood, even in the ſmalleft quantity, and yet not be fuch when 
taken in by the mouth, except the doſe be very confiderably in- 
creaſed. 5 
The following are the experiments which I have made, the 
reſult of which is to render us cautious of pronouncing, even 
after we have conſulted experience itſelf. 
I made a young rabbit ſwallow two grains of the poiſon, diſ- 
ſolved in water, and then forced it to drink a tea- ſpoonful of 
water, to waſh all the poiſon out of its mouth into its ſtomach. 
This animal ſhewed no ſigns of ſuffering either then or after- 
wards. 

In like manner I made another young rabbit drink tliree grains 
of the poiſon, and it ſuffered nothing, any more than the former 
had done. I made another young rabbit drink four grains of 
the poiſon, and it likewiſe ſuffered” nothing. I repeated the 
ſame experiments on three other young rabbits, to the laſt of 
which I gave fix grains of the poiſon, but ſtill without any 
effet, 

Ithen concluded that theſe experiments were ſufficient to aſſure 
me, that the American poiſon is innocent when taken by the 
mouth, as the poiſon of the viper is; but I was decerved. I had 
the curiofity to try it on a young pigeon, to which I gave fix 
grains to drink, and it died in leſs than twenty minutes. I re- 
peated the experiment on two other pigeons, and they both died 
within the half hour. 5 

Theſe laſt experiments being contradictory to the former, 
obliged me to try ſeveral over again on the rabbits and on 
Guinea-pigs. I gave, therefore, to a ſmall Guinea- pig five grains 
of the poiſon to drink, and I found it dead after twenty-five 
minutes. I then made a young rabbit drink eight grains of the 


poiſon ; at the end of the half hour it did not ſeem affected; 


but 
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but in half an hour more it tottered ; four minutes after it fell 
down as if at were dead, and in four minutes more it was dead. 
I made two other young rabbits, and two other ſmall Guinea- 
pigs, drink nine grains of the poiſon : the two Pigs died in 
twenty minutes, and one of the rabbits died in leſs than forty- 
five minutes. Theſe experiments induced me to believe, that a 
greater doſe of the poiſon may prove ſtill more certain death; 
and that the ſame quantity of poiſon produced different effects 
in the ſame animals, according to the ſtate their ſtomachs hap- 
pened to be in at the. time. I had generally obſerved, in mak- 
ing the experiments, that after ſwallowing the poiſon, thoſe 
animals which had their ſtomachs pretty full of meat either 
did not ſuffer any thing, or elſe died with much difficulty. 1 
was deſirous of making this clearer, by experiments on three 
rabbits and two pigeons, which I therefore firſt kept for a long 
time without meat. Three grains of poiſon only killed each of 
them in leſs than thirty-five minutes. I repeated the experi- 
ment on five other animals with full ſtomachs, and only one of 
them died. 

From hence I deduce this certain fact, that the American poi- 
ſon, when taken in by the mouth, is a poiſon ; but that it re- 
quires a pretty large quantity of it to kill even a ſmall animal. 
The facts above related concerning the American poiſon, which 
is noxious when taken in large doſes, make me think, that 
the poiſon of the viper, although it is innocent when taken 
by the mouth in a ſmall quantity, may be mortal when taken 
in a greater quantity. That torpor which it excites on the 
tongue, and which continues ſo long, is enough to convince 
us, that it is not quite inactive, and that it may really be fatal 
when taken in a large quantity. I intend to try this experiment 
on ſome future occaſion, when J propoſe to give the collected 
poiſon of eighteen or twenty vipers to a ſmall animal when its 
ſtomach 1s empty, and I dare venture to prophecy, that it will 
die; for ſince a very ſmall doſe can take away motion and ſenſa- 
tion from the tongue, or, in other words, deprive that organ of its 

principles of life, a greater quantity ought to deſtroy thoſe of the 
organs more eſſential to life itſelf. If we conſider that poiſon taken 
in 
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in by the mouth muſt extend itſelf over a very large ſurface 
which is always moiſt, and mix itſelf with the food in the ſto- 
mach, and that the abſorbing veſſels are extremely ſmall, it will 
no longer ſeem ſtrange, that it is not noxious when taken in a 
ſmall quantity, which we have juſt ſeen to be the caſe with the 

American poiſon. 3 

I Dogan my experiments on the activity of this porſon by wound- 
ing different parts of animals with a lancet wetted in the poiſon, 
diffolved in water. I wounded a ſmall Guinea-pig with it in the 
thigh three times at different intervals. The lancet was full of 
poiſon, yet the auimal ſuffered no harm. I made the ſame trial 
on three other little pigs and a rabbit, but none of them either 
died or ſuffered any injury. In all theſe caſes the blood flowed 
evidently from the wounds: from which I ſuſpected that the 
ſon could not diffuſe itſelf, but that it was driven back, as I 

ad obſerved in the caſe of the poiſon of the viper, which, for 
this reaſon, 1s frequently harmleſs. 

My ſuſpicion was ſoon confirmed by the following experi- 
ments. I ſoaked a ſingle thread in the poifon, and paſſed it 
through the ſkin of a Guinea-pig near one of the nipples, but 
yet no diſorder followed. I then ſoaked another thread thrice. 
doubled, and let it firſt dry a little, for fear the poiſon ſhould 
remain behind on the ſkin, in drawing the thread through it. 
I paſſed it through the ſkin of the thinks of a. ſmall rabbit near 
the belly : in fix minutes the rabbit began to. ſhake and ſhew 
ſigns of weakneſs. . In another minute it fell down motionleſs, 
appeared convulſed at intervals, and was quite dead in fix 
minutes more. 

J repeated this ſame experiment, of the ſoaked double thread, 
on two other rabbits, and on three Guinea-pigs ; all of which 
fell down, and were convulſed in fix or ſeven minutes, and died: 
within the half hour. 

I had the curioſity to try if the American poiſon could com- 
municate itſelf to animals, and kill them, when apphed to the 
ſkin barely ſcratched, or ſcarcely wounded with. the point of a. 
lancet. | 

I had obſerved at Paris, that the poiſon of the viper commu- 


nicated a local diſorder in ſuch caſes, and that it affected and: 
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iſon, on the 'contrary, never produces any local diſeaſe, as I 
ler in making the bee Nate above, but leaves 
the wounded parts as it found them. This conſtitutes an eſſen- 
tial difference between theſe two poiſons. 
I clipped off the hair, with a pair of ſciſſars, from a part of 
the thigh! of a ſmall Guinea-pig, and ſcratched the fkin lightly 
with a file. There was no vifible diſcharge of blood; but cer- 
tam ſmall red ſpots and a moiſtneſs appeared on the ſkin. I 
bathed the part with a little drop of the. poiſon diſſolved in wa- 
ter. In ten minutes the animal gave figns of convulſions; a 
little after it fell down motionleſs, except convulſions, which 
it had now AHd- then more or leſs ſtrong, and it died in twenty 
minutes. The part of the ſkin where the poiſon had been ap- 
plied was not at all altered. This experiment was attended with 
the ſarhe ſucceſs oh two other Guinea-pigs, and on a ſmall rab- 
bit; all the three dying in leſs than twenty-ſeven minutes with 
very evident ſigns of convulſions. I withed to try if the 
larger animals could reſiſt this poiſon,” when only applied to the 
{cratchedi{kin 3 and therefore, with the point of a lancet, I 
wounded, very lightly,” in many places, the ſkin of a large rab- 
bit, having firſt cleared the part of the hair, and then I bathed 
the wounded places with ſeveral drops of the poiſon. After fif- 
teen minutes it became leſs brifk than before, and ſhook its head 
now-and-then, as if it could not hold it up without difficulty ; 
but in twenty minutes more'it became as lively as at firſt. I re- 
peated the experiment on atidther ſomewyhat ſmaller rabbit: in 
ten minutes it gave the ſame kind of ſhakes with its head, and 
could hardly go or fupport itfelf on its feet ; but after other 
twenty minutes it was as lively as ever. 
I ſhaved off about an inch of the ſkin of a pretty large rabbit; 
a little blood appeared although the fleſh did not ſeem to be cut; 
I put about three drops of the poiſon on the place: in fix 
minutes the rabbit ſeemed very faint: after another minute it 
fell down as if dead; it ſcarce breathed, and was at times con- 
vulſed ; but in leſs than forty- ſix minutes it recovered the ule of 
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its ts feet, and a little after began to eat, and remained without any 
more ſigns of being diſordered. 

I ſcratched the ſkin on the thigh of a hen, and applied the 
poiſon to it; but it continued well, although I 2 the ex- 
periments twice on other parts of the ſkin. | 

I lightly ſcarified the ſkin of a pigeon's thigh, and applied to to 
it the poiſon diſſolved in water. After twenty-five minutes it 
was ſo weak that it could not ſtand, and was convulſed at inter- 
vals. It fell down a little after, as if it were dead, and remained 
in that ſtate of apparent death above three hours. By degrees, 
however, it began to recover, and in half an hour more it was 
quite well. 

This experiment on pigeons was repeated five times. Three 
of them died in leſs than twenty minutes; and the other two 
were ſeized with convulſions, but afterwards they recovered. 

From other experiments made afterwards, both on birds and 
beaſts, it may be concluded, that the American poiſon applied 
to the ſkin ſlightly ſcratched may be fatal, although it is not ſo 
always, nor in all circumſtances. The larger animals more eaſily 
reſiſt the action of the poiſon; and when the more feeble ani- 
mals did not die, in a little time they were as well as ever. 

I was deſirous to know what qu of the poiſon was neceſ- 
ſary to kill an animal. I had made a like inquiry concerning 
the poiſon of the viper, and had determined the quantity of that 
poiſon requiſite to kill the different animals. I might, indeed, 
have ſafely concluded, that a very ſmall quantity of the Ameri- 
can poiſon is dufficient to kill a Imall = ſince one or two 
ſmall drops applied ta the ſkin juſt ſcratched, had proved fatal 
to more than one; but wiſhed for. ſomething more poſitive. 

I ſteeped a very ſmall bit of cotton into about one-fiftieth of a 
little drop of 2 diſſolved, which could ſcarcely be the one- 
fiftieth part of the whole drop. This 1 r into a muſcle 
of the 0 of a pigeon, but the animal was not affected by it. 

Two hours after, I put into another muſcle an atom of the 
dry poiſon, ſcarcely perceptible to the eyes : this likewiſe did 
not affect the pigeon. I repeated the * with the dry 
poiſon on three other pigeons, but none of them either died or- 
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was ok thong h in one of the caſcs the bit of dry poiſon was 
very — I made the ſame experiment on three Guinea- 
pigs, and on two ſmall rabbits, ſtill with the ſame ſucceſs, no:1e 
of. them being at all affected. It muſt be obſerved, the poiſon 
was not diflolved by the humours of the A and! found the 
bats of it quite intire. 

I put to the muſcle of another pigeon a bit of cotton moch 
larger than before, impregnated with about eight times as much 
poiſon as in the former caſe :. in fix minutes time the pigeon fell 
— and died ſoon after. To the muſcles of two Guinea- pigs 
L applied bits of cotton ſteeped in much the fame quantity of 
poiſon as above: one of chem died in twelve minutes, and the 
other fell down, as if dead, m fix minutes, but it recovered a 
little time after. 

From theſe experiments] dc that above one-hundredth 
part of a grain is requiſite to kill a ſmall animal ; and that it is 
neceſſary that the poiſon be diſſolved, for it to prove fatal, or to 
cauſe any alteration in the animal oeconomy. 

J have made various experiments to determine whether the 
American poiſon be fatal or hurtful when applied to the wounded 
combs of poultry, or to the ears of quadrupeds ſlightly wounded. 
The peering of the viper is mot commonly fatal in theſe parts, 
nor is there any viſible diſorder: in the poiſoned comb, though 
there is in the wattles, which fwell Ronny; ſo as fonetimes to. 
kill the animal. 


I wounded the comb of a fowl i in many parts, and twice ap- 
plied to it the American by means of cotton well ſoaked 
im it, but without being able to produce any diſorder. But the 
experiment ſucceeded better when tried on the ears. After hav- 
ing made many fruitlets trials to communicate the poiſon by 
ſcratching or weunding the ears of many rabbits, all which 
thewed no figns of injury; Lat laſt fucceeded in killing two in 
leſs than thirty minutes by the application of a great quantity of 
the poiſon to the more fleſhy. parts of the ears, which I had 
wounded in many places with the point of the lancet. 

The experiments on the ears have evinced to me, that where 


there are few blood veſſels, either no diſorder is produced, or 
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elſe it is not mortal. In this reſpe& the American poiſon has 
much analogy to that of the viper. As the poiſon of the viper 
is quite innocent when applied to the tendons and ligaments, 
eſpecially if they are without blood veſſels, fo the American poi- 
ſon is equally innocent when applied to the ſame parts. It is 
ſuperfluous to relate the ſequel of theſe experiments. 

I was defirous of knowing whether the American poiſon were 
more ſurely fatal when introduced into the muſcles than when 
applied to the ſkin, though drawn through the latter from ſide 
to fide. A large Guinea-pig, which two days before had twice 
undergone the operation of the ſkin cut, without ſuffering any 
diſorder, and a third time with but little figns of being affected, 
died in leſs than twelve minutes after I had applied the poiſon to 
the wounded fibres of a muſcle of its thigh. It fell down mo- 
tionleſs after the firſt three minutes. I repeated the experiment 
ten times on Guinea-pigs, pigeons, and middle-fized rabbits, 
and all the animals died; ſo that there can be no doubt but that 
poiſoned wounds in the muſcles are more fatal than thoſe in the 
ſkin, or in the ears, or in the combs of fowls. The more cer- 
tain method, however, of ſucceeding is, to ſoak well a piece of 
very porous wood, cut very ſharp, in the poiſon, and ſo intro- 
duce it into the ſubſtance of the muſcle laid bare for that. pur- 
poſe. But even this method failed three times that I tried it on 
the combs of fowls : nor did I ever obſerve any appearance of 
diſorder, although the wood was well ſoaked, and although I 
left it for ſeveral hours in the combs. 

On this occaſion I made uſe of the arrows; many of which 1 
employed in perforating the ſkin of animals, and many others in 
piercing the muſcles. All the animals, eſpecially the larger 
rabbits, which were wounded in the ſkin, did not die, though the 
greater part of them did; but none of thoſe recovered which 
were pierced in the muſcles. In general, I found that the ar- 
rows are more dangerous, and oftener fatal, than the poiſon diſ- 
ſolved in water, and then ſimply applied to the wounded parts. 
I found the poiſon on the arrows more active after * 

LM. them 


a Al pONTANA on the 

them i in warm water, as they then operated both more ſpeedily 
and more ſurely; and their activity is ſtill more —2 by 
ſoaking them in the poiſon, boiled in water to the conſiſtence of 
Julep. Various large animals, ſuch as rabbits, have fallen down 
motionleſs in this manner in leſs than two minutes; and ſome of 
the ſmaller ſort have been viſibly affected in leſs than one minute. 

J introduced one of the arrows, that had been well ſoaked in 
the boiled poiſon, into the comb of a fowl, and left it there a 
whole day, without any appearance of injury to the animal. 
The next day I perforated the comb and the wattles with two 
arrows prepared as before, and left them there for ten hours; 
but ſtill without any effect. I then perforated one of the muſ- 
cles of the thigh with an arrow, and the animal died in forty- 
two minutes. 

I had propoſed to myſelf, amongſt other things, to examine 
what alteration this poiſon may undergo by uniting it with 
acids and with alkalies. This I had tried with the poiſon 
of the viper, the noxious qualities. of which neither the moſt 
powerful mineral acids, nor the moſt active alkalies, could take 
away. For this purpoſe then I diſſolved the poiſon in three 
mineral acids, as alfo in diſtilled vinegar, and in rum; and . 
an hour after I made the following experiments. 

I made ſome ſmall gaſhes in the {kin of a ſmall Guinea - pig, 
and covered it over ſeveral times with the poiſon diflolved in the 
nitrous acid: the animal appeared to ſuffer nothing but the me- 
chanical inconvenience of the wound and the acid; within an 
hour after it was as lively as ever. Two hours after I repeated 
the experiment on another part of the ſkin prepared as above, 
which I covered with the poiſon diſſolved in rum; the animal 
died in leſs than four minutes. 

I ſlightly wounded the ſkin of a young rabbit, and applied to 
it many drops of the poiſon diſſolved in oil of vitriol: it ſeemed 
to ſuffer nothing, and was as lively as before. Four hours after 
I prepared another part of the ſkin as above, and applied to it a 
few drops of the poiſon diſſolved in diſtilled vinegar; the animal 


tell aa after four minutes, and was quite dead in ſix. | 
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1 prepared, likewiſe, the ſkin of another ſmall rabbit, and 
covered it with the poiſon diſſolved in the marine acid; but the 
animal was not affected. Six hours after I applied the poiſon, 
diſſolved in rum, to another part of the ſkin, and in forty-five 
minutes it fell, and was convulſed; but it recovered in leſs than 
an hour. | . SPREE 

From theſe firſt experiments it ſhould ſeem, that mineral 
acids render the poiſon innocent; and that, on the contrary, 
vinegar and rum make no alteration in it. I continued my ex- 
periments with the poiſon diſſolved in vinegar and in rum, but 

the reſults were ſomewhat various. Of fix animals, to which 
was given the poiſon diſſolved in vinegar, only two died; two 
others were very fick, and the remaining two were not at all 
affected. Of fix others, treated in like manner, with the poiſon 
diflolved in rum, five died; and the fixth was very fick. From 
hence it appears, that the poiſon diſſolved in theſe two fluids 
preſerves its noxious quality. 

On the other hand, I repeated the experiments with the poi- * 
ſon diflolved in mineral acids on fix animals; and not one of 
them was in the leaſt: affected. I began to ſuſpect, that the 
poiſon might fail in its effect, not becauſe it had loſt its noxious 
quality, but becauſe it could not infinuate itſelf into the wounded 
parts, on account of the too great action of the mineral acids on 
the ſkin and veſſels, which they ſhrivel and burn up. To clear 
up this doubt, I evaporated by heat the poiſon diſſolved in the 
mineral acids, and, when it was quite dry, apphed it many times 
to ſeveral animals in various parts of their ſkin; but none of 
them were hurt by it. 

It appears, therefore, that the mineral acid deſtroys the noxious 
quality of the American poiſon : I only ſay, it appears, becauſe 
it may, perhaps, be ſuſpected, that, as there remained a little of 
the acid mixed with the poiſon after evaporation, it was this that 
produced the uſual alteration in the veſſels of the ſkin. Tought 

to have made ſome other experiments with it wathed ſeveral 
times in water, and rendered quite inſipid; but at that time 
].was in want of animals to aſcertain the truth of this ſuſpi- 
cion, and I have not had time ſince to reſume the ſubject, 
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With reſpe & to the alkaline ſalts, I may ſay, that I have not 
diſcovered Ton they alter the porſon, or. render it in the leaſt leſs 
noxious. It is — indeed, that I have not ſo often repeated 
the experiments, nor ſo much varied them, as I ought to, and as I 
ſhould have done, if I had not found a great difficulty in pro- 
curing animals, and if I had not had in view other experiments 
much more important. 
It was natural for me to think, that as the acids hinder the 
action of the poiſon on animals, they might alſo be a remedy 
againſt that poiſon. 

I prepared, therefore, in the uſual way, the ſkin of a Guinea- 
pig, and covered it with the poiſon ; and about forty ſeconds 
after I waſhed it with the nitrous — and afterwards with pure 
water: the animal ſuffered nothing. Two hours after I intro- 
duced the poiſon into a muſcle, and immediately applied the ni- 
trous acid to the part ; but the animal fell m a moment con- 
vulſed, and was quite dead in two minutes. 

I repeated this experiment on the muſcles of another Guinea- 
pig, and as ſoon as I had applied the poiſon, waſhed it with the 
nitrous acid, and a little after with water. It fell convulſed in 
two minutes, and was quite dead in four. 

I poiſoned, in like manner, the muſcles of four pigeons, and 
the moment after I waſhed them with the nitrous acid: they died 
in one minute. Suſpecting that it might be owing to the nitrous 
acid rather than to the poiſon, I next made uſe of nitrous acid, 
much diluted, on four = pigeons ; but they all four died, al- 
though much more ſlowly. Being deſirous of knowing whether 
the — application of the nitrous acid to the muſcles could kill 
pigeons and ſmall Guinea-pigs, I made the trial on two of each 
ſort: the pigeons both died ſoon after; but neither of the pigs, 
although one of them was very ſick. 

It appears, therefore, that acids are not only uſeleſs as a re- 
medy; but ſometimes dangerous, when applied to the poiſoned 
muſcles of animals. 

I ſhall not ſay any thing of any other remedy which I have 
tried, becauſe I have found by experience that they are all uſe- 
| leſs, whether they are applied ſoon or late, or whether exter- 


nally 


American Porſon called Pieunas. xxili 
nally or internally. When the poiſon is introduced deeply, and 
has already inſinuated itſelf into the humours, every remedy 
comes too late and is uſeleſs. Th 

Fhere yet remained to be made a further very nice inquiry, 
and which might in ſome caſes too have turned out a very ufeful 
one. My experiments on the poiſon of the viper led me to 
make an obſervation of the fame ſort on the American poiſon. I 
had determined from them the time which the poiſon of the vi- 
per employs in diffuſing itſelf into the body of the animals ; and 
when it might be uſeful to cut away the poiſoned part, or to 
make a hgature about it, to hinder the poiſon from communi- 
cating itſelf to the animal by the blood. | 

I introduced into the muſcle of a pigeon's leg an American. 
arrow ſteeped in warm water, and left it there; and four mi- 
nutes' after I made a ligature moderately tight, immediately 
above the wound. In twenty-ſix hours the animal ſeemed to 
ſuffer no inconvenience but from the ligature. I then withdrew 
the arrow, and looſed the ligature. The part was a little ſwel- 
led and livid ; but the animal did not die of it, though it could 
make no uſe of its leg for many days, and afterwards uſed it 
with ſome difficulty. | 

I pierced the muſcles of another pigeon with a freſh arrow, as 
above, and applied the ligature fix minutes afterwards, leaving 
the arrow in the wound. In four minutes the pigeon had not 
ſtrength to hold up its head, or ſcarcely to ſtand ; preſently after 
it fell down to all appearance dead, and was quite dead in fix 
minutes more. | 
I repeated the experiment on another pigeon, leaving the ar- 
row in the muſcles again, and eight minutes after I tied the ban- 
dage about the leg. Three minutes after it was viſibly fick, 
but recovered again a little afterwards. It was ſtill living twenty- 
fix hours after, although the muſcles were livid. I then looted 
the bandage, and it died in two hours. 

I fubjected a fourth pigeon to the ſame experiments, leaving 
the arrow in the muſcles, and applying the bandage five mi- 
nutes after: it died in two hours. 


J per- 


xx Abbe rohr ANA vn be. 


1 performed che ſame experiments on Wur ** pigeons, to 
all of which I applied the bandage in two minutes. Ten hours 
after they were all living; I then took off the band: after. 
which three of them died, and the fourth recovered perfectly. 

I again repeated the ſame experiments in like manner on other 
four pigeons, but left the bandage on thirty hours: only one of 
them died, and that was not till two days after, and certainly 
from the effect of the bandage being too tight, which had pro- 
duced a gangrene in the muſcles. Theſe ſame experiments I 
have alſo repeated on much younger pigeons, whoſe legs may 
be cut off below their thighs without their dying. None of 
thoſe died whoſe legs were cut off two minutes after they were 
poiſoned; and only two out of ten died of thoſe whoſe legs were 
cut off after three minutes. Fewer pigeons died by this method 
than by the bandage, when they were both applied after equal 
times. The reaſon of this is, that the amputation 1s not attended 
with death or any remarkable diſorder m the animals, whereas 
the bandage often produces the gangrene in the parts wounded 
by the arrows, and the pigeons frequently die of the gangrene. 
I mage alſo the ſame experiments on ſome ſmall Guinea-pigs, 
and on many young rabbits, ſometimes cutting off the. part, and 
ſometimes applying the bandage. The reſults were in general 
ſimilar to thoſe obſerved in the pigeons, although not un ſo. 
regular or certain. 

In general I found, that it required a certain time for, the 
American poiſon to communicate itſelf to animals,. that this. 
time is much greater than that which the poiſon of the viper 
requires to communicate itſelf, and that the effects of the Ame- 
rican poiſon on animals are more vague and more various; and 
that, finally, animals may be cured of the effects of both theſe 
poiſons by cutting away the part in time, when it can be done 
without endangering the hfe of the animal by. the poration 
itſelf. | 

In the courſe of my experiments on the poiſon of the viper, I 
found that it 1s not poiſonous to all animals; and that there are 
{ome cold-blooded animals to whom 1 it is quite innocent. I was 

curious 
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curious to know if the caſe was the ſame with the American 
poiſon. All the writers on the American poiſon tell us, that it 
is poiſonous to all animals; but aſſertions are very different from 
facts. Many experiments are neceſſaty to evince this general 
concluſion, and it does not appear that enough have been made 
to warrant it. | | | 

I began by impregnating the muſcles of frogs with the poiſon, 
and they died in a little time. I then had recourſe to eels, into 
which I introduced the arrows, towards the lower or tail parts of 
them; and they all died, though very ſlowly. 

I had found that the poiſon of the viper is quite innocent 
to the viper itſelf, and to thoſe ſerpents which in Tuſcany are 
called binchi, and by the French, couleuvres. _ Of theſe laſt J 
could procure no more than two; for which reaſon I could 
make but few experiments on them; but thoſe I have made I 
think quite deciſive. I wounded one of them towards the tail 
with an arrow well covered with poiſon of the thickneſs of ſy- 
rup, and left the arrow in the muſcles. I had previouſly made 
an inciſion in the place where I introduced the arrow, that the 
diſſolved poiſon upon the arrow might likewiſe eaſily enter the 
muſcles with the arrow. I alfo applied fome more poiſon to the 
ſame part by means of ſmall incifions in the muſcles. The ſer- 
pent did not ſeem affected by the poiſon; but for many hours 
was as well as ever. I locked it up in a box, which having 
opened ſix hours after, I found that the ſerpent was gone, nor 
could I ever find it again. | 

I repeated the experiment many times, at different intervals, 
on another rather ſmaller. The laſt time I introduced two poi- 
ſoned arrows into the muſcles of the tail, and left them there for 
twenty-four hours. I frequently applied the poiſon thickened 
to a ſyrup to the wounds, and introduced a great quantity into 
them with a tooth-pick, yet, fo far from dying, the animal was 
not ſenſibly hurt. 

I have often made this ſame experiment on vipers, without 
any one of them dying by the poiſon, although ſome were 
wounded in the muſcles towards the tail with many arrows 
well impregnated with poiſon thickened to a ſyrup. I have 
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left the arrows for twenty or thirty hours together in the muſ- 
cles, and yet none of them have died. It 1s true, indeed, that 
ſome few, after being operated on, appeared leſs lively than be- 
fore ; and it ſeemed; that the wounded parts, or the lower half 
of the body, had ſenſibly loſt ſome of its natural motion, and 
this torpor continued in ſome for many hours; but then again 
others continued as lively as before. 

After all theſe experiments it may be ſafely aſſerted, that the 
American poiſon 1s intirely innoxious to cold-blooded animals, as 
is the poiſon of the viper; in which reſpe& theſe two poiſons 
have a great analogy, although the one be no more than an ani- 
mal gum, as I have ſhewn elſewhere, and the other a mere vege- 
table juice. 

It remained to examine the action of this poiſon on living ani- 
mals; and alſo which are the particular parts of animals that 
are affected by it when it proves fatal. 

Every thing tended to make one think, that it excites 
one of thoſe diſorders which modern phyſicians call nervous. 
The ſymptoms are preciſely and deciſively the ſymptoms of 
thoſe diſeaſes. Convulſions, faintneſs, a total loſs of ſtrength 
and motion, a diminution or intire want of ſenſation, are 
the ordinary ſymptoms of the poiſon, in animals. It has 
often been obſerved, that very lively animals become in a 
moment ſenſeleſs and motionleſs, and ſeem at the point of death. 
I have generally obſerved a ſymptom which ſeems to be a real 
demonſtration that the diforder produced by this poiſon is purely 
nervous. If the animals do not die in a few minutes, they per- 
fealy recover again, although they have been thrown into a ſtate 
of lethargy often for hours, and have not given any certain and 
evident ſigns of life. Now this is the very caſe with the diſorders 
which are called nervous. They frequently come on at once ; 
they ſometimes excite convulſive motions, and ſometimes they 
deprive the patient of all ſtrength ; but as ſoon as the effects of 
the diſorder ceaſe, the patient becomes perfectly well, and is 
hardly ſenfible that he has been ill. Notwithſtanding all this, 
theſe ſigns could not impoſe on me after my experiments on the 
poiſon of the viper : for the diſorder produced by that * 
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has alſo ſome ſymptoms of the nervous diſorders, and it ap- 
pears that the nerves are chiefly affected, although experiments 
have determined the contrary : therefore, we ought here alſo to 
have recourſe to experiments, and not ſuffer ourſelves to be ſe- 
duced by an unfounded theory, and by ſpecious reaſonings. 

| To proceed methodically in this important queſtion, I 
thought it would be proper to begin by examining whether the 
American poiſon produces any ſenſible alteration in the blood 
drawn from the veins of animals, when it is mixed with it. 

I cut off the head of a pigeon, and received its warm blood 
into two warm conical glaſſes, to the amount of about eighty 
drops into each. Into the one glats I put four drops of water, 
and into the other four drops of the poiſon, diſſolved in water 
as uſual ; the quantity of poiſon in theſe four drops ſcarcely 
amounting to one grain in weight when dry. I ſtirred round 
equally the contents of the two glaſſes for a few ſeconds, in 
order to mix the materials well together. In two minutes the 
blood which was mixed with the pure water was coagulated ; 
but the other blood which was united with the American poiſon 
never coagulated, but became darker and blacker than the 
former, which remained red as uſual. Three hours after it was 
ſtill as fluid as at firſt, while in the other glaſs the ſerum appeared 
to be already ſeparated from the red part. 

I examined the blood of both the glafles with a microſcope, 
both at that time and afterwards, and found that the red glo- 
bules ſtill preſerved their original figure, and that there was no 
difference between the two in this reſpect. 

I repeated this experiment many times with the ſame ſucceſs; 
ſo that it is evident, that the American poiſon does not ſenſibly 
alter the red globules of the blood in the circumſtance above 
mentioned. It is, however, worthy of obſervation, that this 
poiſon is ſo far from coagulating the blood, that it abſolutely 
prevents the coagulation which happens in the blood after it is 
drawn from animals; yet it cannot be ſaid to attenuate or diffolve 
the blood, ſince nothing of that kind is obſerved when 1t 15 exa- 


mined with a microſcope, the red part remaining figured as im its 
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natural ſtate, and nothing more ſubtle or more thin being 
obſervable in that fluid. * * . £15.10] . 
A circumſtance perfectly fimilar I alſo obſerved to happen 
with the poiſon of the viper; ſo that the effects or alterations 


cauſed by theſe two poiſons in the blood drawn from the veflels, 


appear to be perfectly ſimilar, both of them hindering the blood 


from coagulating, yet neither of them diſſolving or altering the 
globules of it: the only difference between them is, that the 
poiſon of the viper tinges the blood much blacker than the 

American poiſon does. 

The poiſon of the viper does not alter the globules of the 
blood even when it is given to the living animal, and that the 
animal in conſequence dies. I have obſerved the ſame thing 
with reſpect to thoſe animals which are killed by the American 

iſon; ſo that the two poiſons agree in a wonderful manner in 
all theſe caſes. But as the poiſon of the viper produces in ge- 
neral a ſenfible alteration in the maſs of the blood of thoſe ani- 
mals that are bit by it ; I thought that the ſame attention ought 
to be paid to the examination of the blood of thoſe animals 
which have died of the American poiſon. 

I have obſerved in general, that the muſcles of animals killed 
by the American poiſon were paler than before; the blood veſ- 
fels near the heart appeared more turgid than uſual ; the blood 
a little darker coloured than ordinary, though not much, nor 
coagulated; the viſcera of the abdomen not ſenſibly affected; 
the heart and the auricles in the natural ſtate, although the 
heart had ſometimes its external veflels more viſible, and that 
they appeared as if they were injected. | 
But I have obſerved a great alteration in one of the viſcera, 
the moſt eſſential to life, to wit, the lungs, which always appeared 
greatly affected. I have generally found them ſpotted more or 
leſs; often with large and livid ſpots, and fometimes they 
feemed to be quite putrified. This effect n a viſcus ſo eſſen- 
tial to life deferves the greateſt attention: it appeared to me, 
that it was the greater the longer the animal had lived after 


being poiſoned. I have obſerved the lungs of ſome animals to 
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be here and there tranſparent, eſpecially towards the edges. 
The pulmonary air was very vifible through the external mem- 
brane: I have examined it with a microſcope, and have been 
able t6 diftingutſh very well the ſmall pulmonary bladders, 
ſtreaked with veflels for the moſt part without blood. 

Great as this alteration is in ſo important a viſcus, I could not 
perſuade myſelf, that it could alone produce ſo great and inſtan- 
taneous a diſorder, and that the whole force of the poiſon exerted 
itſelf only upon the blood and lungs. There was, indeed, the 
inſtance of the poiſon of the viper, which produces ſomething 
ſimilar ; but then this poiſon produces a kind of general coagu- 
lum in the blood itſelf, which certainly is not obſervable from the 
American poiſon. 

In an inquiry ſo important, and at the ſame time ſo obſcure, I 
thought I ought to have recourſe to experiment itſelf, and to exa- 
mine the effects of the American poiſon when introduced imme- 
diatcly into the blood. For this purpoſe I made uſe of the fame 
method which I had before employed for introducing the poiſon 
of the viper into the blood of the jugular. I uſed a turn- cock of 
glaſs, bent at the point, inſtead of a ſmall ſyringe. With this 
cock I took up the American poiſon diflolved in water, and 
then opening the jugular vein thruſt the point into it. As the 
method of making this fort of experiments has been before de- 
ſcribed in my treatiſe on the poiſon of the viper, I think it unne- 
ceflary to give a particular deſcription of it here. The experi- 
ment is ſo conducted, that the poiſon enters the blood by the 

jugular without touching any cut part of the veſſels, not even 

thoſe of the jugular itfelf. 
For the firſt experiment ] put into the glaſs ſyringe four drops 
of the poiſon diflolved in water; the quantity of poiſon in the 
four drops could hardly amount to half a grain. ] introduced 
the crooked end of the ſyriuge into the jugular of a large rabbit; 
but in the act of puſ:ing in the piſton, which was not cloſe 
enough fitted to the Lore of the ſyringe, the poiſon returned 
backward, which made me ſay to the perſons who were preſent, 
that the experiment had failed; but I was ſurprized when they 
anſwered me, that the animal was already dead. I believe there 
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were not ten ſeconds between the moment in which I fu the 
poiſon turned back, and that of my being told that the animal was 
dead, as in fact it was. I cannot ſay what quantity of poiſon 
Was introduced into the blood; there — have entered a ſuffi- 
cient quantity, as the animal was killed; but had it not been 
for that circumſtance, I ſhould have judged, from the quan- 
tity returned back, that none at all had entered the jugular. 
The animal was of dead, that there appeared no ſigns of reſpi- 
ration, and the whole body was more pendent and flaccid in all 
its parts than is uſual with animals that have been long dead. 
The death of this animal followed ſo cloſe upon the introduction 
of the poiſon, that the interval of time ſeemed quite inſenſible: 
it appeared to take place much quicker than in the caſe of the 
poiſon of the viper, introduced into the blood in the ſame 
manner. 


Having repaired my ſyringe, I put into it only two drops of 
the water in which I had mixed one quarter of a drop of the 
poiſon diſſolved in water as above. I had ſcarcely introduced 
the poiſon into the jugular, when the rabbit fell down as dead 
as if it had been ſtruck with lightning. I do not believe that 
half a drop of the liquor in the ſyringe was introduced when the 
animal fell motionleſs and dead. 

In general, from other experiments which I made afterwards, 
I think I may venture to ſay, that this poiſon, introduced imme- 
diately into the blood by the jugular, kills ſooner, and requires 
a leſs quantity of it to kill than the poiſon of the viper does. 
Death follows the introduction of the poiſon into the blood fo 
ſpeedily, that it prevents the uſual convulſions of the animal. 
If a ſmaller quantity of the poiſon be taken, we then perceive 
the ordinary convulſions and palpitations, and death does not 
happen ſo ſuddenly. 

It is indeed true, that the blood is not coagulated, nor ſo . 
altered in its colour, as when the poiſon of the viper is introduced 
into the jugular ; but death 1s not, therefore, more tardy, nor 
leſs certain, as both the poiſons, when introduced immediately 
into the blood, kill animals in the ſame manner. 
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ö Thie chen is a truth gained from experiment, to wobich nothing 
can be objected, however dark or little underſtood the cauſe of 
death may be in ſuch cafes: viz. that the American 
— into the blood, kills the animal inſtantaneouſly ; from 
whence alſo 1t indubitably appears, that when it is externally 
applied to a wounded part of a living animal, it can and ought 
to communicate, by means of the blood, a great diforder into 


the animal oeconomy, and occafion death itſelf. The death of 


the animal, which follows the inſtant that the poiſon 1s intro- 


duced into the blood by: the jugular, proves to a demonſtration, 


that in ſuch caſes all the action of the poiſon is againſt the blood 


itſelf, and that the nervous ſyſtem is not at all affected or altered. 


This, however, is ſtill no proof that the nerves may not be 
more or leſs affected by that poiſon, when death happens much 


flower, and when it is applied externally to wounded parts. In 


this caſe we perceive the convulſions, and all the figns of a ner- 


vous diſorder. The nerves may, therefore, probably be affected 
by the poiſon, and be the chief cauſe of the death of the animal. 


We muſt here, however, ſtill have recourſe to direct experi- 


ment, as was done with reſpe& to the poiſon of the viper, and. 


fee what diſorders and diſeaſes are produced by the American 
poiſon when applied immediately to the nerves without touch» 
ing the veſſels. 
Muy experiments have been made on the ſciatic nerves of large 
rabbits, which I prepared in the ſame manner as I had done at 
Paris, when I was making experiments with the poiſon of the 
viper, fo that I ſhall not here give any particulars concerning 
the method of preparing theſe nerves. I ſhall mention, how- 
ever, a ſmall number of the principal experiments made on the. 
nerves, by which may be ſeen the variety of ſucceſſes I met 
with, eſpecially in the firſt trials, which would have deceived 
me if 1 if not perſiſted in multiplying my experiments, and 
varied them in proportion as I found lets agreement in the re- 
ſults. To this perſeverance, or obſtinacy as I may call it, I 
chiefly owe the new diſcoveries which, I beheve, I have made 
concerning the two poitons of the viper and the Ticunas. 


Having 
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vis 37 6 a fine: rag ſeveral times doubled, and put UPON the nerve a little 
4 -,,_ cotton well ſoaked in the American poiſon, thickened to a 
©  Hrup: I covered the nerve with the ſame rag, that the poiſon 
might not run over the opened muſcles of the animal, and ſewed 
up the ſkin as uſual. After ten minutes the rabbit began to 
have convulſions, and to totter; it then fell with all the figns 
[- accompanying the effects of the poiſon, and died ſoon after. 
I repeated the ſame experiment on another rabbit, and took 
care to wrap up the poiſoned nerve with rags ſtill better than be- 
fore. This — rabbit ſhewed no ſigus of being affected for ten 
hours, during which I obſerved it; but looking at it after two 
hours more, I found it had been dead a little while, as it was 
ſtill warm. 

I ſuſpected that the poiſon applied to the nerve, which was 
conſiderable in quantity, might at length have penetrated 
through the rags, and uniting with the humours of the parts cut, 
have extended its action to the muſcles and the adjacent parts. 

I was under the neceſſity, therefore, of either diminiſhing the 
quantity of poiſon, or increaſing the rags, to prevent any diffu- 
tion of the porſon through them: I adopted the latter as the 
more ſecure way. 

I detached the ſciatic nerve of a rabbit as uſual, and intro- 
duced below it a very fine rag, often doubled. I put the bit of 
cotton, well ſoaked in the poiſon, on the nerve, and covered 
every thing well with the lappets of the rag. This rabbit lived 
twenty-four hours, and only ſhewed figns of being ill in the laſt 
hour, nor was there any reaſon to think that it died of the effects 
of the poiſon. 

L prepared the ſciatic nerve of another rabbit in the ſame man- 
ner, covering it with the poiſon and rags as before. This rabbit 
died forty hours after, without any ſymptoms of being poiſoned, 

I made the fame experiment on the ſciatic nerve of three 
other rabbits, having taken all poſſible care that the porſoned 
nerve ſhould be well covered with rags, that there might not be 

ny reaſon to ſuſpect the poiſon might penetrate through them. 
One 
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American Poiſon called Ticunas. 
One of them died three days after, hut tlie other two were Hill 
living at the end of eight days. ine Aer ohh 37 oe} 
I alfo prepared the herves of two other rabbits exactly as 
above, but without the-porfon, to ſerve as a kind of comparative 
experiment to the former. One of theſe rabbits died in thirty- 
fix hours, and the other was ſtill living eight days after. | 
Theſe experiments ſeemed ſufficient ground to determine, 


whether the American poiſon, when applied externally to the 


nerves, is capable of producing any malady or diforder in ani- 
mals. But it remained to be tried, whether 1t be equally in- 
active when applied to wounded nerves, as alſo to the pulp of 
the nerves. | 

I prepared the ſciatic nerve of a rabbit as above, and I pierced 
it ſeveral times through with a lancet, before I applied the poi- 
ſon to it, and then put the poiſon exactly upon the wounded 
part of the nerve. The rabbit lived five days, and then died 
without any apparent illneſs. I repeated the experiment on ano- 
ther rabbit with the ſame circumſtances, and it was ſtill living 
eight days after. 

I varied the experiment a little on the nerves of three other 
rabbits. Inſtead of wounding the nerve in many places, Emade 
an inciſion, above five-twelfths of an inch long, into it, and in- 
troduced into the flit ſome threads, well foaked in the poiſon, 
and covered the whole up very well. One of theſe died in fixty 
hours, but ſeemingly not from the poiſon ; the other two were 
living eight days after. 

I thought it neceſſary to vary alſo this ſecond kind of experi- 
ment, and to cut the nerve as I had done in examining the poi- 
ſon of the viper. In conſequence I cut the ſciatic nerve as far as 
I could from the top, to be able eaſily to wrap the rags about it. 
The detached part of the nerve in the largeſt rabbits might be 
about an inch and a half. Having placed the nerve on the rags 
I covered it well with poiſon in the part where it was cut, and 
covered the whole up with the rags as uſual. 

I performed this experiment on fix rabbits. Two of them 
died in forty hours; two others in three days; but the remain- 
ing two were living four days after. 
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For a comparative experiment I prepared, as above, the nerves 
of two other rabbits, which I cut, but did not apply the poiſon 
to: one of them died in thirty-ſix hours, but the other was 
living the third day after. FFP 

The uniformity of the reſults of theſe experiments upon the 
nerves induced me to think it quite ſuperfluous to repeat them; 


and, I am perſuaded, they will leave no doubt with any one who 


is accuſtomed to experiments, and not prejudiced in favour of 


ill grounded hypotheſes. Hence it follows, that the American 
| poiſon is not poiſonous when applied to the nerves ; and that in 

uch caſes it produces no ſenſible diſorder in the oeconomy of 
living animals: this is what the experiment directly eſtabliſh 
But. to ſuppoſe what has not been obſerved ; to believe what is 
contradicted by experiments is dreaming in philoſophy, running 
after error inſtead of truth, and adopting mere fancies for facts. 
The American poiſon (ſimilar in this reſpect to the poiſon of the 
viper) is not poiſonous, but quite innoxious, applied in any man- 
ner whatſoever, to the nerves. But it kills in a moment, and 
with the ſmalleſt quantity, when introduced immediately into 
the blood by the jugular, as does likewiſe the poiſon of the viper. 
Its action is therefore all upon the blood, and not in the leaſt 


upon the nerves, whatever may be the principle or the mecha- 
niſm by which death is produced. 


The effects and alterations cauſed in the blood by the poiſon 


of the viper are more determinate and more evident. Here a 
coagulation undeniably happens, which 1s not obſervable in the 
blood of animals killed by the American poiſon ; but the latter 
produces a great change in the lungs, which are greatly diſordered 
by it. 

" is true, that death happens ſo ſuddenly after introducing 
the American poiſon into the veſſels, that one cannot well com- 


prehend how it can take place in ſo ſhort a time; for it may be 


ſaid, that the poiſon is hardly arrived at the heart before the 
animal is dead: nor is it well underſtood, how cold-blooded 
animals can be killed by it (frogs, for inſtance, which live ſo 
long with the circulation ſtopped) although it be true that they 
die much {lower by theſe poiſons than other animals whoſe blood 
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t, ot the blood's being affected by a poiſon, 
may by degrees produce, in cold-blooded animals, diſorders ſtill 
greater than thoſe which may be cauſed by ſtopping the cir- 
culation. ; | 

By death taking place immediately on introducing the poiſon 
into the blood, we may be induced to ſuſpect, that there exiſts in 
that fluid a very active, ſubtle, and volatile principle, which 
eludes the acuteſt fight, and even the microſcope itſelf. This 
principle may on this hypotheſis appear neceſſary to life, and 
againſt this principle the poiſon may be ſuppoſed chiefly to 
direct its operation. 

That there really exiſts in the blood a very active and volatile 
principle, may very well be ſuſpected from ſeeing that the poi- 
ſon of the viper prevents the coagulation of the blood when it is 
drawn from the veſſels, whilſt, on the contrary, it produces a 
coagulation of it within the veſſels. It may be ſuppoſed, that 
ſomething evaporates from the blood when it is drawn out, 
which exiſts in it while within the veſſels. On this hypotheſis 
this active and vital principle may be conſidered as the reſult of 
the whole animal oeconomy, not excluding the nerves which 
may moſtly contribute to it. But all this 1s only mere con- 
jecture, more or leſs probable, and unſupported by experiment. 
We ought to abide by ſure facts, let the mode of explaining 
them be what it may. Now theſe facts are, that the American 
poiſon does not act on the nerves, and that its action is intirely 
on the blood. | 

Before my experiments no perſon would have doubted but 
that the action of the American poiſon was immediately on the 
nerves. All the external ſigns declared it to be ſo. Theſe ſigns 
then are equivocal, and they are fal{cly adopted by phyſicians 
for the certain proofs that a diſeaſe is purely nervous. All theſe 
ſymptoms may exiſt without the nerves being in the leaſt af- 
fected: the alteration of the blood alone is ſufficient to produce 
them in a moment. The principal phyſicians have attributed 
the diſeaſe produced by the poiſon of the viper, and by the Ame- 
rican poiſon, to an alteration in the nerves; it belongs to them 
now to examine, whether other diſeaſes, ſuppoſed generally to 


E 3 be 


| bw; —— 


* 


American Poiſon called Tieunas. u 


»* 
* 
_ — * 3 4 _ 4 2 1 _ 9 _ . - — i 2 - 7 - — 

————— — r — 5 — — 

"7" 4 * # 174 * 2 WY & WALL » q * - - , 1 , 

's o 4 I * by t © BAC _- [2 C ls. [7 pd 0 

: = ? \ 8 r n „„, Fe = © - , KY \ 2 = 

\ PF * 1 OY » 4 P * F = 


wor il vonranxonthe 


— 
4 


be nervous, be not rather diſeaſes of the fluids, than diſeaſes of - 
the blood. The ſuſpicion is great, the ſigns equivocal ; the prin- 


» 


ciple is ſhewn not to be general. I would not here aſſert, that no 
diſorder could ever be derived from the nerves ; this would be 
running into one extreme in order to avoid another. There is 
no doubt but that many diſeaſes are nervous in their origin, and 

that many others became ſo from diſorders which have began 
in other parts, and thoſe merely fluid. The illneſſes which 
ariſe from mental uneaſineſs ſhew us the power of the nerves 
on living bodies. But all this does not prove that all the 
diſeaſes attributed to the nerves are nervous; and that the 
ordinary ſigns of this diforder are not equivocal. And it is cer- 
tain, that the poiſons we have examined have no immediate 
action on the nerves, as has been commonly believed hitherto. 
Some may object to this, that the poiſon of the viper and the 
American poiſon may act on the extremities of the nerves, and 
that for this reaſon they are innocent when applied to the trunk 
of the nerves. But this would be to object merely for the ſake of 
objection, and to fancy unneceſſary difficulties. The ſmalleſt 
variation of circumſtance would then be ſufficient grounds for 
objection; and who may not find a variety in things when it is 
ſo difficult to meet with two things alike ? As for myſelf, I ob- 
ſerve that the internal ſubſtance of the trunks of the nerves does 
not appear different from that which forms the extremities of 
thoſe nerves, that the trunk is ſubject to pain the fame as the 
extremities, and that I am no inventor of hypotheſes which are 
not confirmed by facts. 

In the univerſality of the conſequences which I have deduced 
from my experiments, I may be deceived; and I may even be 
deceived in ſome of the experiments themſelves, notwithſtand- 
ing that they have been very carefully conducted, and that I 
have ſought after truth without prejudice. I do not doubt, but 
that thoſe who may apply themſelves to ſuch reſearches after 
me, may find ſome things to add, and, perhaps, ſome to correct 
alſo. It is ſufficient for me to have opened a channel to new 
truths, and that the principal facts which I have advanced are 


true, 
The 
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American Poiſon called Ticunas.  XxxViU 
The greateſt part of theſe experiments were made in the pre- 
fence of Dr. IxENHOUsE, phyſician to the Emperor, my parti- 
cular friend; a man who has manifeſted in ſeveral works his 
poſſeſſing the talents of a true obſerver. Mr. TIRERITUS A- 
VALLO was alſo preſent at many of the more important ones. 
I thought that the authority of two gentlemen, ſo well known 
to the learned, would procure the more credit to my experi- 
ments. 

After having finiſhed my experiments on the American poi- 
ſon, a friend of mine in London procured me a great number of 
Eaſt Indian arrows. I wiſhed to make ſome experiments on 
them alſo; but thoſe I have made are neither many nor ſuffi- 
ciently varied. It appears to me, however, that this poiſon dif- 
fers not from the other, except in its being leſs active, in killing 
of animals: which lefler activity is probably to be attributed 
either to theſe arrows having been leſs carefully preſerved than 
thoſe from the Weſt Indies, as really appeared to be the caſe, or 
elſe to the poiſons having been prepared many years ſince. 

I have never — in killing any rabbit (even the ſmall- 
eſt-ſized one) with it, by applying it to the ſkin ſcratched or 
ſlightly wounded, although 1 have uſed it in greater 8 
and on more extenſive parts of the ſkin, than the poiſon of Ti- 
cunas; even in rabbits of ſcarcely a pound weight it did not 
produce any ſenſible alteration. 


I pierced the ſkin of ſeveral animals with the arrows, and let 


them remain in it ſeveral whole days, without being able to per- 


ceive that the animal was affected with the poiſon ; but when I 
perforated the muſcles with the arrows, and left them there, its 


effects were very obſervable. Several animals died in this man- 
ner, and that with all the viſible ſigns of the poiſon, and with 
all the ſigns or ſymptoms with which animals die who are killed 


by the American poiſon : it is true, however, that none of them 


died, or were ſenſibly affected, till after ſeveral hours; ſo that 


this poiſon ſeems not to differ effentially from the other. It per- 


fectly agrees with it when examined with the microſcope, when 
mixed with turnſol, when thrown into the eyes of animals, 


when taſted with the tongue, and when chewed between the 


teeth; 


| 
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teeth; on the other hand, it does not diſſolve ſo well in water 
as the other poiſon, for indeed a great part of it remains inſoluble 
in that fluid. The only conſequence which can be deduced 
from the facts above mentioned is, that the poiſon is much more 
noxious when applied to the muſcles than when applied to the 
{kin, in which reſpect alſo it agrees very well with the other 
poiſons. This ſtill more convinces us, that the immediate 
action of theſe poiſons is not againſt the nerves, ſince it is cer- 
tain, that the ſkin is more ſenſible than the muſcles, and that 
it is all interſected with nerves. 

I have alſo made a few experiments on the oil of tobacco, the 
reſults of which I thought it might not be improper briefly to 
relate in this place. | 


Experiments made with oil of tobacco. 


I made a ſmall incifion in the right thigh of a pigeon, and ap- 
plied to it one drop of the oil of tobacco, and in two minutes it 
loſt the uſe of the right foot. 

I repeated the ſame experiment on another pigeon, with exactly 
the ſame effect. 

I made a flight wound in the muſcles of the breaſt of a pigeon, 
and applied the oil of tobacco to it, and in three minutes the 
animal could not ſtand on its left foot. 

And this ſame experiment was repeated on another pigeon, 
with the ſame ſucceſs. | 

Into the muſcles of the breaſt of a pigeon I introduced a tooth- 
pick ſteeped in the oil of tobacco, and a few ſeconds after the 
pigeon fell down ſeemingly dead. _ 

Having applied the oil of tobacco to two other pigeons, they 
threw up ſeveral times all the food they had eaten. 

Two others, treated in the fame manner, but with empty 
ſtomachs, made many efforts to vomit. 

In general, I found the vomiting to be a conſtant effect of 
this poiſon ; but the loſs of motion in the part to which the 
poiſon 1s applied 1s only accidental. | 
None 
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American Porfon called Ticunas. l 
None of the animals, however, died by the application of the 


Experiments with the water of the Lauro-Ceraſus. 


I ſhall conclude my experiments on porfons with an account 
of ſome that I have made on a poiſon which has for ſome years be 
come remarkable in Europe. This poiſon is the water of the 
Lauro-Ceraſus, which is not inferior to any of the other ve 
active poiſons, if conſidered with reſpect to the great diſorder 
which it introduces into the animal oeconomy, and the ſhort time 
which it takes to act when given to animals by the mouth. It not 
only produces the ſtrongeſt convulſions, and death itſelf, even in 
animals of a middle ſize; but, moreover, when it is given in 
ſmall doſes, the animal writhes ſo that the head joins the tail, 
and the vertebræ arch out in ſuch a manner as to fill every body 
who ſees it with horror. The convulſions and motions of the 
whole body are extremely violent, and the ſtruggles kill the 
animal in a ſhort time. If it be given to the animal as a gliſter, it 
equally produces the convulſions and death. With only two 
tea ſpoonfuls of the water given by the mouth, I have ſeen mid- 
dle-ſized rabbits fall down convulſed in thirty. ſeconds, and 
die within a minute. When it is given in great quantities 
to animals, they die almoſt in an inſtant, and without 
convulſions, the parts of the body being relaxed and pendent. 
When: it is given in ſmall quantities, the convulſions are more 
or leſs ſtrong ; the hind feet firſt loſe their motion, and after- 
wards the fore, which die ſlower. When the animal can no 
longer move its feet, or the reſt of the body, it ſtill moves very 
well the neck and the head, which it continues to hold up 
ſtrongly, and to turn round every way. In this ſtate the ani- 
mal hears ſounds, and fees objects; and although it has ccaſed to 
move its feet ſpontaneouſly, yet it {till moves them backwards 
and forwards when they are much pricked or ſqueezed ; a lign it 
can ſtill move them, though it moves them only on account of 
the great pain. 
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when given by the mouth, or introduced into the body in the 
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The water of the Lauro-Cerafus is, therefore, a ſtrong poiſon 


mannerof a gliſter. Its action is fo violent, and fo quick, that 
it may bo ſaid to begin to act the moment an animal takes it into 
its mouth ; certain it is, that it has ſcarce entered the ſtomach 
by the throat before the animal ſuffers. It is however ttue, that 
very ſmall doſes have no effect, that is, a little drop given to a 
ſmall animal produces no ſenſible diſorder, although the ſame 
quantity of the poiſon of Ticunas would be fatal. But that 
makes no eſſential difference between this poiſon and the other 
well known poiſons. | 
I have found, that a certain quantity of water put on the 
leaves of the Lauro-Ceraſus produces a liquor which is quite in- 
nocent, unleſs the leaves be in a great, and the water in a very 


{mall quantity. When the water is put ſeveral times on the 


ſame leaves, and drawn off ſucceſſively, its activity becomes 
greater indeed, but ſtill is not ſufficient to take away life; but 
if, inſtead of a bare mixture with water, the infuſion be diſtilled 


in balneo mariz, the diſtilled liquor becomes then a moſt power- 


ful poiſon, and proves fatal in a very ſhort time. I have chiefly 
uſed it in this way, but I have no doubt but that it might be raiſed 


to ſuch a degree of activity, as to prove mortal even when given 


in as {mall doſes as the American poiſon. It might be ſufficient 
to diſtil the liquor firſt obtained ſeveral times over again with 
new leaves well chopped and dried. I believe it would at laſt 
be obtained in the form of a concrete oily ſubſtance, which, eva- 
porated by fire, would not only be equal in force to any known 
poiſon, but far exceed them all. But J reſerve this experiment 
for ſome other occaſion, when I ſhall alſo ſpeak of the bitter 
almonds, and of the degree of poiſon to which their water can 
be raiſed by diſtilling it till it be dry. 

The water of the Lauro-Ceraſus kills animals when introduced 


into the cavity of the body; but what effect does it produce 


when applied to wounds ? It may ſuffice here to relate one only 
of the various experiments which I have made. I opened the 
ſkin of the lower belly of a pretty large rabbit, and made a 
wound in it of about an inch long, and having ſlightly wounded 


the 


American Poiſon called Ticunas. xli 


the maſcles under it in many places, I applied to the part 'twe 
or three tea · ſpoons full of = water: in leſs than a — 


the animal fell down convulſed, and died ſoon after. This expe· | 


ruent ſhews us, that the water of the Lauro-Cerafus is a poiſon 
27 to the others, aud that it operates when iuſinuated into 
by means of wounds made in it. This experiment has 
— 5 attended with ſimilar reſults in other warm; bloeded ani - 
mals; but I have always found, that the water of the Lauro- 
Ceraſus, when given by the mouth, acts more powerfully and 
quicker than in the other way, even when the quantity given 
is ſmaller; a circumſtance, in my opinion, that deſeryes the 
ben attention, ſince it is matter of fact, that a large wound 

rs many more veſſels to abſorb that poiſon immediately than 
the mouth and ſtomach ; befides that the nervous parts ought to 
be more affected from the very ſtate in which they are put by the 
wound. It is not the warm-blooded animals alone which are ſud- 
A killed by this water when they are made to drink it, but 
the cold-blooded animals alſo die of the effects of it; and what 
appears to me very ſingular is, that they die in an extremely 


ſhort tune, and perhaps more quickly than the others; which is 


wte contrary to what happens from the other poiſons. It may 
ſuffice for the preſent to mention eels, which are very difficult 
animals to kill, and ſtill continue to move their parts when 
dead. Theſe animals die in a few ſeconds after having drunk 
the water, and have ſcarcely ſwallowed it when they begin to 
contract themſelves ; but Jeath ſuddenly ſeizes them, and ren- 
ders them immqveable in a moment, without leaving even the 
motion of the parts they uſually have on being handled. The 
heart, indeed, continues to beat, although faintly, but it ceaſes 
to move much ſooner than when they are killed by cutting off 
the head. Here it cannot be denied but that the muſcular irri- 
tability is extremely affected. and in a particular manner. 8. 
know not if there be any cold-blooded animal that reſiſts this 
poiſon. Thoſe which I tried it on all died; and I doubt whe- 
ther there be any to which it is not fatal: if fo, it deſerves a 
particular diſtinction, on account of its being the moſt terrible 
of all known poiſons, as well as for xs unyerlality 1 ur proving 
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Rl aving detached the ſciatic nerve of a large rabbit for above 
aal inch and a half, I introduced under it a wrapper of vety fit 
linen, Unten times doubled, chat che parts below it might not 
be pe trated by the water of the Lauro- Ceraſus. I then wounded 
the tierve with many ſtrokes of the lancet in the longitadiiial 
Ute _ and covered all this wounded part, which extended 


t lierten, well ſteeped in the laurel 'wates © Mere thart fifteen 
drops of the water were wanted to moiſten the cotton, an@'this 
Water communicatedirfelf directty by the wounds to che ried. 
katy fubſtance of che ſciatic herr. Teovered the Whole abebt h 
minute after with new rags, fo that it was impoffible for the Lau- 
rel water to thimmuNicate with” the” parts below) it br hea ft. 
"Having ſewed up the external ſkin, and left the unimal at liberty, 
ther then nor after 
' wilds. It ran about, and eat, and was as Hvelyasever:?'' 
0 the animal was not ſenfibly affected in this way by this 
* dn, which Kills ſo quickly when it is taken in by the moth. 
his caſe; as well 4s many others, is very fimilar to thoſe of the 
of of the viper and of the American poiſon; arid: it" ſhews, 
the water of the Lauro-Ceraſus applied immediately 
the nerbes, and ſo inſinuated into the medullary ſubſtance'sf 
them, is not at all porfonous ; confequently, that” it does not act 
uon the nerves, however applied externally. Div 
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to the ooh yr 14 1 

— a the, blood: , experience, ONE Sls trons 
EABbrary 3 ſo true is it that we ou pr Pe miſtruſt. 
when it appears molt. uniform. dy, the 
Lauro-Ceraus into che ; Jugulars of a 1 bit, to 
of fye drops or upwards, in the ſame manner as 115 ang 
De the viper and the American . poiſon, 455 the Wa 
ſhewed no ſigns gf . 1 ſuſpected I. ha pg, erke 
the operation right; that I had br a het any of the wat ater 


the cell 
again introduced into the jugular a quantity of poiſon, perhaj 
three or pious, times greater, and I was very careful to make the 


wat the tyeings enter the jugular pedperly e . 
el poiſon, that the poiſon ſhould 


not b TP, PR 
tyra, back. again; yet fall: the a [e was not. 8 41 by it, b 
<qntinned as, lively as ever. I was more ſurprized t] han Gatish ed 
all = + could not perſuade, myſelf, that the water of 
the ayro-Ceraſus was not s poiſon, and a very Sen one 
to 


when introduced into the blood, fince it was 18 onaus 
When applied to, wounds in the fleſh, and 11 
and likewiſe inactive and harmleſs when 5 to the nerves. 
I therefore again repeated the experimen and this time 15 10 7 
duced by the jugular a whole E lot A 1 the J water 


and yet ſtill. the animal was not affected. 19175 
experiment on another rabbit, ig the bene ol 

trqduced a large tea: ſpoonful of the lame ppi 5 8 
did, this rabbit ſhew x AGF ſigns. of en 1 ien or A Ke 
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into the veſſels; and that the ſyringe had infinuated itſelf into. 
ular membrane, 1 therefore repeated the experiment, and 
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A RNoher comprehend the modefof its dperationg moro utben 


guss. Here all wens confufion : it was fonmd neihef; ty att 
on. the nerves nor omthie blood, aud yet it Killed, andethat im An 
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we think we have accompliſhed every thing, we ſuddenly mid 
ourſelves juſt where we began. Experiment is the only guide 
which we have to conduct us in our reſearches : experiment is 
indeed a ſecure way of avoiding error, but experiment does not 
always leads us to the more remote truths, nor always guide us 
to the knowledge of the ſecret arcana of nature, nor yet always 
conduct us whither we have propoſed to go. 
But although we Know not how the oe water operates, 
or, more properly ſpeaking, on what part that poiſon exerts its 
action, when it kills animals, we know, however, that it is 
quite innocent when applied immediately to the nerves, and even 
to their medullary ſubſtance : and it is equally true, that all the 
experiments above related clearly ſhew, that the poiſon of the 


viper 


Ametitan Fuiſan called Phunas. © Ii 
viperand the-Ainetican poiſon tre! both harmhefw an H E 
glied the nerves ; but that they are both porſorious Why i 
troducad into the blood. Theſe are facts which were befofe 
unknown 1 they are truths! now 'taid open ; nor tan | they be 
t into ddubt again by any one. Theſe facts deſtroy Ml the” | 
ſyſtems that hav6Been invented by the writers upon the action | 
of thoſe poiſons ; and from theſe facts we ought to ſet dit f ＋ 
arrive at the knowledge of thoſe poiſons, and of the manner 
incwhich they operate. | 1 9113 10.3607 mort T9975 
Some light: might probably have been thrown upon the ation ' 
of the: poiſon-of the Lauro-Ceraſus, by applying it to different 
parts of the brain of living animals; but I referve this experi- 5 
ment for a more convenient occafion than the preſent, and tat f. 
ſhall have reduced the Laurel water to the conſiſtence of ſyrup.” 
In that tate, the poiſon being rendered much more active, will 
probably offer new and more important facts, and may per SY 
give a clearer infight into its operation; as alfo- enable us d 
Judge upon what parts of living animals it acts ſo as to kill therti. * 
I ſhall alſo referve for that time the trial of whether that poiſon 
acts upon the lymphatic veſſels, or, to ſpeak more properly, on 
thaclympbh itſelf. This is a mere ſuſpicion which T have lately 
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taken up, and which my preſent circumſtances do not permit 4 
me to examine at preſent. I am therefore forced to give my ex- f 
® „ „ 7 = * . o : 4 4. 985 * » err * 
euts on this ſubject, in ſome meaſure, defective and uncon- 4 
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